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THE  BRITISH  CARBONIFEROUS  TREPOSTOMATA. 


I. — Introduction. 

A  cursory  review  of  the  more  salient  points  in  the  history  of  research  among  the 
Trepostomata  will  show  that  there  is  urgent  need  that  the  British  representatives  of  this 
widespread  sub-order  should  be  classified,  and  as  far  as  possible  described,  so  as  to  permit 
of  their  being  made  use  of  by  investigators. 

Abundant  as  the  Trepostomata  are  now  known  to  be  in  the  Palaeozoic  deposits  of 
various  regions,  the  investigation  of  their  nature  depends  on  the  use  of  the  microscope  ; 
and  as  the  older  authors  necessarily  based  their  determinations  on  external  features  only, 
it  is  not  surprising  that  but  few  species  were  recognised  until  the  middle  of  the  second 
half  of  the  last  century.  Previous  to  that  time  the  ramose  mode  of  growth  was  thought 
to  be  the  principal  characteristic  of  the  group,  which  was  generally  referred  to  the 
Tabulate  Corals  and  restricted  to  a  very  limited  number  of  species,  credited  with  a  long 
vertical  range  and  wide  horizontal  distribution.  No  systematic  work  was  attempted,  and 
new  names — in  the  West  of  Europe  at  least — became  speedily  buried  in  synonymic  lists. 

M‘Coy,  who  was  in  so  many  ways  in  advance  of  his  contemporaries,  suspected  the 
importance  of  the  group,  without,  however,  proposing  a  classification.1 

In  1866  a  bold  step  was  taken  by  C.  Rominger  in  advocating  the  removal  to  the 
Bryozoa  of  several  forms  allied  to  “  Chaetetes ,”2  and  similar  conclusions  were  expressed  by 
Lindstrom  in  18 73. 3 

In  the  year  1877  appeared  Dybowski’s  memoir  on  the  Chsetetids  of  the  East-Baltic 
Silurian,  and  two  years  later  Nicholson’s  monograph  of  the  Tabulate  Corals.  These  two 
works — especially  the  latter — mark  a  new  era  in  this  branch  of  research,  showing  the 
absolute  need  of  thin  sections  and  careful  microscopical  examination.  The  importance 
of  the  impetus  they  gave  to  subsequent  study  can  hardly  be  overestimated.4  Regarding 
the  systematic  position  of  the  Monticuliporids,  no  definite  conclusions  were  reached  by 
Dybowski,  but  Nicholson  maintained  that  their  affinities  are  with  the  Tabulate  Corals, 
which  view  he  continued  to  hold  in  his  later  works. 

In  the  classification  adopted  by  von  Zittel  in  the  original  edition  of  his  “  Handbuch 
der  Palaeontologie,”  published  from  1876  to  1880,  the  Monticuliporids  form  with  Chaetetes 

1  21,  p.  193.  2  35a.  3 17a.  4  5 a  ;  25. 

(22239—17.)  Wt.  26725—59.  301.  5/12.  D.  &  S.  A  2 
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proper  the  family  Chaetetidae,  placed  in  the  Bryozoa  Cyclostomata  ;  it  is  therefore  of 
interest  to  note  that  in  the  latest  edition  of  his  “  Grundziige  ”  Nicholson’s  classification  is 
reverted  to.1 

It  may  be  stated  here  that  the  greater  part  of  Nicholson’s  observations  bore  on 
materials  of  American  source,  mostly  Silurian  and  Devonian.  He  recognised  but  two 
species  of  British  Carboniferous  Monticuliporids,  viz.,  “  Monticulipora  ”  tumida  (Phill.) 
and  Stenopora  howsei  Nich. 

An  able  contemporary  of  Nicholson  was  J.  Young  of  Glasgow.  He  took  a  keen 
interest  in  the  Scottish  Carboniferous  Bryozoa  and  in  a  short  note  published  in  1883 
proposed  the  new  genus  labulipora  for  the  reception  of  the  common  Scottish 
M  onticuliporid  ? 

Of  Vine’s  contributions,  there  is  little  touching  the  British  Carboniferous  Monticuli¬ 
porids  that  can  be  of  use  to  the  student,  his  only  addition  to  the  fauna,  Heterotrypa 
delicatula  Vine,  being  too  insufficiently  characterised  to  be  recognisable.3 

Research  on  the  Carboniferous  Trepostomata  of  Britain  ceased  with  the  labours  of 
Nicholson,  Young,  and  Vine,  and  our  knowledge  of  this  group  of  British  fossils  is  as  it 
was  left  by  these  three  investigators.  Of  the  five  species  proposed  at  different  times, 
Stenopora  howsei  Nich.  is  the  only  one  that  can  be  readily  identified  from  the  author’s 
description.  The  true  nature  of  M’Coy’s  Verticillopora  dubia  could  not  be  ascertained 
without  examination  of  the  holotype,  fortunately  preserved.  As  for  Cellepora  urei  Flem., 
Calamopora  tumida  Phill.  and  Heterotrypa  delicatula  Vine.,  these  names  must  be 
discarded,  the  holotypes  being  lost  and  the  descriptions  totally  inadequate. 

The  largest  share  of  the  work  done  during  the  last  thirty  years  on  Palaeozoic  Bryozoa 
belongs  to  American  authors,  and  specially  to  Mr.  E.  0.  Ulrich.  In  1882 4  he  began  the 
publication  of  a  monograph  describing  the  Palaeozoic  Bryozoa  of  America.  The 
M o u ticu  1  iporidae  are  considered  as  Bryozoa  and  constitute  his  sub-order  Trepostomata  of 
the  Bryozoa  Gymnolaemata.  The  classification  proposed  in  this  important  work  atid  in 
subsequent  large  monographs  by  the  same  author  on  the  Palaeozoic  Bryozoa  of  Illinois 
and  Minnesota  has  gained  general  recognition  in  America,  and  is  laid  along  lines 
in  harmony  with  the  requirements  of  modern  palaeontology. 

The  modern  literature  on  the  Trepostomata  of  other  countries  is  not  very  voluminous, 
and  mainly  of  a  descriptive  nature.  One  of  the  most  widely  known  accounts  is 
that  by  Waagen  and  Wentzel  on  the  Monticuliporids  of  the  Productus  limestone 
of  the  Salt-Range.5  In  this  work,  published  in  1887,  they  give  accurate  descriptions 

5  49. 


1  51a. 


2  50,  p.  154. 


3  48,  p.  386. 


4  41. 
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not  only  of  Indian  materials,  but  also  of  the  common  “  Stenopora  ”  columnaris  (Scbloth.), 
of  the  Permian  deposits  of  Western  Europe.  The  current  interpretation  of  Lonsdale’s 
genus  Stenopora  rests  on  the  earlier  definitions  of  Nicholson  and  Etheridge1,  insufficient 
attention  having  been  paid  to  an  exhaustive  memoir  by  Mr.  Etheridge,  published 
in  18912,  in  which  a  new  diagnosis  is  given,  based  on  the  examination  of  numerous 
Australian  topotypes. 

The  Upper  Carboniferous  rocks  of  Russia  are  rich  in  Trepostomata.  Several 
descriptions  of  new  forms,  together  with  a  revision  of  the  old  diagnoses  of  Lonsdale, 
Eichwald  and  Trautschold,  are  to  be  found  in  the  monographs  of  Stuckenberg3  and 
Romanowski.4 

Although  the  Trepostomata  can  now  be  said  to  be  well  known  as  regards 
their  morphology,  there  is  still  a  branch  of  their  study  that  awaits  detailed  research, 
namely,  their  ontogenetic  development.  Such  work  was  attempted  by  Lindstrom,5  and 
many  valuable  remarks  have  been  made  by  Nicholson  and  by  Ulrich,  but  an  exhaustive 
study  similar  to  that  of  Mr.  Cumings  on  the  development  of  the  Fenestellids  has  yet 
to  appear.6 

The  principal  object  of  the  present  contribution  is  to  provide  the  working  palaeon¬ 
tologist  with  the  means  of  giving  an  intelligible  record  of  the  occurrence  of  forms 
which,  on  account  of  their  general  distribution,  are  likely  to  prove  of  value  in  zoning 
the  Carboniferous  rocks  of  this  country. 

Since  the  identification  of  the  various  species  of  Trepostomata  rests  on  the 
interpretation  of  outstanding  and  structurally  important  features,  it  has  been  found 
possible  to  classify  them  in  a  satisfactory  way ;  and  in  this  respect  the  methods 
used  are -somewhat  comparable  with  those  applied  to  the  Corals,  Once  the  principles  of 
classification  have  been  mastered,  most  forms  can  readily  be  identified  and  comparisons 
between  the  better  characterized  species  can  be  effected  by  means  of  fairly  exact  terms. 

Throughout  the  following  pages,  the  register -numbers  of  individual  specimens  are 
given  in  square  brackets.  The  specimens  are  in  the  Survey  collections,  except  when 
otherwise  stated. 


2  7. 


4  35.  5  18. 


26,  27,  28,  29. 


3  38,  39. 


0  3,  4. 
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II. — Morphology  and  Systematic  Position. 


Class  B  r  y  o  z  o  a  Ehrenberg. 

Order  Q-ymnolaemata  Allman. 

Sub-Order  Trepostomata  Ulrich. 

Definition. — The  above  classification  was  proposed  by  Ulrich1  in  1882,  and  is  now 
almost  universally  recognised,  there  being  at  present  but  few  upholders  of  the  former 
view  that  the  branching,  massive  or  encrusting  colonies  typified  by  Monticulipora  were 
Tabulate  Corals2  allied  to  the  Favositidae  or  the  Chaetetinae. 

The  distinguishing  character  of  the  Trepostomata  is  that  the  zoarium  or  colony 
is  composed  of  fasciculated  tubes — the  zooecia — which  in  their  proximal  portion  are  thin- 
walled  and  prismatic,  while  near  the  end  of  their  course  they  change  in  character  and 
direction,  becoming  thick-walled  and  bending  outwards.  The  zoarium — when  ramose — 
is  thus  divisible  into  two  regions  :  an  axial  region  comprising  the  proximal  ends  of  the 
zooecia,  and  a  peripheral  region  comprising  their  distal  ends.  The  axial  and  peripheral 
regions  are  also  known  respectively  as  “immature”  and  “mature”;  these  last-named 
terms  are  probably  not  quite  appropriate,  but,  until  better  ones  are  suggested,  are  of  use 
Avhen  dealing  with  laminar  or  other  irregular  zoaria  whose  shapes  would  be  incompatible 
with  the  use  of  the  term  “  axial.” 

In  the  majority  of  species  the  *  zooecia  are  crossed  by  transverse  partitions  known  as 
diaphragms  or  tabuloe ,  whose  nature  and  arrangements  have  considerable  classificatory 
value. 

In  a  number  of  genera  small  differentiated  cells — known  as  mesopores — occur 
between  the  zooecia  proper.  They  differ  from  the  zooecia  proper  not  only  in  size  but 
also  in  being  more  or  less  angular,  with  a  difference  in  the  nature  of  the  tabulation,, 
which  is  generally  closer. 

The  acanthopores  are  blunt  spines  projecting  above  the  general  surface.  In 
tangential  sections — i.e.,  shallow  sections  cut  parallel  to  the  surface — they  appear  as 
circular  spots  darker  than  the  general  tissue,  and  often  showing  a  small  central  lumen. 

Since  the  mesopores  and  acanthopores  were  presumably  occupied  by  specially 
modified  polvpides,  it  follows  that  a  colony  in  which  they  occur  is  composed  of  more 
than  one  kind  of  element,  and  is  therefore  heteromorphic. 

The  monticules  are  small  elevated  areas  composed  of  zooecia  larger  than  the  average. 
The  maculae  are  small  depressed  areas  made  up  of  cells  Smaller  than  the  average. 


41,  p.  149. 


2  51a,  p.  114. 
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■Carboniferous  species  with  monticules  have  not  yet  been  detected  in  Britain,  but 
maculae  are  of  frequent  occurrence.  These  are  extremely  sporadic,  and  do  not  seem  to 
obey  any  definite  laws  as  regards  their  distribution  within  any  given  zoarium.  These 
assemblages  of  modified  zooecia,  presumably  for  protective  purposes,  fall  within  the 
category  of  topomorphs1,  a  term  recently  suggested  by  Mr.  W.  D.  Lang. 

Note  on  the  interpretation  of  certain  sections. — The  sections  must  be  made  as  thin 
as  possible,  as  apart  from  the  mere  difficulty  of  observation,  thick  slides  are  apt  to  be 
misleading,  and  this  is  specially  the  case  with  longitudinal  sections  prepared  with  the 
view  of  observing  the  nature  and  distribution  of  the  tabula?. 

Tabulae  may  be  complete  or  perforated,  that  is,  provided  with  a  perforation  which 
may  be  central,  sub-central,  or  lateral.  In  longitudinal  sections  complete  tabulae  will 
appear  as  uninterrupted  lines  stretching  from  wall  to  wall.  If  in  a  well-made  slide  the 
plane  of  section  passes  through  the  lumen  of  a  perforated  tabula,  the  tabula  will  appear 
as  two  opposed  lines  separated  by  a  central  or  sub-central  interval,  according  to  the 
position  of  the  lumen.  But  if  the  thickness  of  the  slide  exceeds  the  diameter  of  the 
lumen  the  chances  are  that  the  appearance  exhibited  by  a  perforated  tabula  will  be  that 
of  a  complete  tabula.  This  can  be  tested  by  the  simple  process  of  frequently  examining 
an  unfinished  slide  of  a  specimen  known  to  belong  to  a  species  with  perforated  tabulae  : 
it  will  be  seen  that  while  the  section  is  still  comparatively  thick,  the  tabulae  appear  as 
■complete  lines,  gradually  evincing  signs  of  the  perforation  as  the  thickness  diminishes. 
There  is  yet  another  case  of  misleading  appearance  which  does  not  depend  on  the 
thickness  of  the  slide,  but  on  the  position  of  the  plane  of  section,  which  may  often 
happen  to  pass  outside  the  radius  of  the  lumen,  so  that  the  tabula  appears  as  complete. 
But  in  any  given  zoarium  the  number  of  zooecia,  and  consequently  of  tabula;,  is 
generally  so  great  that  the  perforation — if  any — is  bound  to  be  shown  at  various 
points. 

In  a  number  of  British  species  the  perforation  is  lateral,  and  occupies  a  distal 
position  relatively  to  the  direction  of  growth  of  the  zoarium,  so  that  a  section  cut 
normally  to  the  direction  of  growth  is  more  liable  to  be  misleading  than  one  containing 
the  longer  axis  of  the  zoarium,  as  shown  by  diagrams,  plate  xiv.,  figs.  1  and  2.  Very 
thick  longitudinal  sections  cutting  the  zocecia-walls  tangentially  sometimes  show  a 
series  of  parallel  lines  roughly  simulating  tabulae ;  but  they  are  really  zones  of 
specially  dense  sclerenchyma  passing  through  the  wall- substance. 


1  17,  p.  68. 
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Mr.  E.  R.  Cumings  has  proposed1  certain  terms  expressing  successive  stages  of  growth 
of  the  colony  of  the  Bryozoa  :  the  terms  nepiastic,  neanastic,  ephehastic,  and  gerontastic 
being  adjectives  corresponding  to  an  infant,  adolescent,  mature,  or  senile  colony.  Although 
these  terms  were  originally  applied  to  frondescent  forms  such  as  Fenestella ,  they  can 
equally  well  be  applied  to  other  growth-shapes  as  met  with  among  the  Trepostomata. 

Examples  of  a  trepostomatous  Bryozoon  in  the  phylastic  stage,2  or  earliest  stage 
capable  of  fossilisation,  presumably  exist  in  the  British  Carboniferous  rocks,  but  at  the 
outset  one  would  be  confronted  by  an  almost  insuperable  difficulty  in  attempting  to  refer 
them  to  their  proper  systematic  position.  The  youngest  colonies  that  can  safely  be 
identified  are  in  the  form  of  patches  encrusting  various  solid  objects  such  as  crinoid  stems 
or  shells.  This  stage  marks  the  termination  of  encrusting  growth  in  forms  that  produce 
erect  zoaria,  and  can  therefore  be  referred  to  the  metanepiastic  stage  of  Cumings.  At  this 
stage  the  zooecia  are  attached  to  a  basal  membrane,  often  described  as  epitheca ,  for  which 
Prof.  Gregory  has  recently  proposed  the  more  appropriate  designation  of  epizoarium d 
The  zooecia,  in  the  thinnest  crusts  observed,  differ  in  no  way  from  the  zooecia  of  the  adult 
portion  of  the  colony,  except  in  point  of  size,  being  at  first  prostrate  and  thin-walled,  then 
suddenly  bending  at  a  considerable  angle  and  assuming  the  thickening  characteristic  of 
the  Trepostomata.  Acanthopores  are  likewise  developed  at  this  early  stage,  and  tabulae 
are  present  in  very  thin  crusts  (plate  xv.,  figs.  15,  16),  though,  owing  probably  to 
some  accidental  cause,  not  one  is  shown  in  the  aspect  depicted  in  plate  xv.,  fig.  14. 

Bryozoa,  like  other  organisms,  sometimes  skip  certain  stages  of  development,4  but  in 
the  case  of  the  ramose  Trepostomata  the  metanepiastic  stage  could  not  be  skipped,  since 
an  erect  branching  colony  must  necessarily  have  an  expanded  base  of  attachment.  On  the 
other  hand,  certain  colonies  may  preserve  for  a  long  time  the  growth-shape  characteristic 
of  the  metanepiastic  stage,  though  actually  an  old  colony  possessing  a  thick  “  mature  ” 
region.  A  good  example  is  the  colony  encrusting  an  Aclisina  which  accompanies  the 
holotype  of  M‘  Coy’s  Verticillopora  dubia  :  the  former  is  made  up  of  zooecia  actually  larger 
than  is  the  case  in  the  latter. 

To  the  neanastic  stage,  which  begins  with  the  assumption  of  the  habit  of  budding,5' 
are  referred  colonies  consisting  of  a  crust  throwing  off  small  branches.  An  important 
point  is  that  at  this  stage — at  least,  in  the  British  -forms  examined — the  colony  has  the 
faculty  of  adopting  indifferently  two  courses.  In  the  one  case  the  epizoarium  raises  itself 

2  Op.  cit.,  pp.  54-56. 


3,  p.  50. 


'  3 13,  p.  xx. 


4  3,  p.  59 


Op.  cit.,  p.  59. 
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from  its  base  of  attachment,  thus  forming  an  invagination  or  tube  lining  the  zooecia. 
This  proeess  may  stop  at  any  point  or  persist  throughout  the  ephebic  stage,  that  is,  in  full 
sized  branches.  The  result  is  a  hollow  branch  which  may  attain  the  full  size  of  the 
species,  or  a  branch  which  is  at  first  hollow  and  afterwards  solid,  that  is,  made  up  of 
fasciculated  zooecia  shaped  so  as  to  constitute  the  axial  and  peripheral  regions  alluded 
to.  This  is,  however,  by  no  means  an  invariable  succession.  Several  examples  of 
Tabulipora  howsei  (Nich.)  preserved  in  the  Nicholson  Collection  show  a  tubular,  epizoarial 
stage  following,  in  the  same  branch,  the  solid  stage.  How  the  organism  had  the  faculty 
of  suddenly  secreting  an  epizoarium  is  not  easily  explained.  In  the  second  case  the 
epizoarium  does  not  raise  itself,  and  the  branches  are  solid,  the  branching  mode  being 
effected  solely  by  the  zooecia  taking  up  the  fasciculated  arrangement.  In  both  cases  the 
branches  are  almost  always  of  uniform  diameter  throughout,  tapering  only  near  the  end, 
and  incipient  secondary  branches  can  be  as  thick  as,  or  even  thicker  than,  the  mother- 
branch. 

It  has  already  been  mentioned  that  the  zooecia  of  a  nepiastic  colony  do  not  differ  from 
those  of  an  ephebic  colony  except  in  point  of  size,  i.e .,  the  relative  dimensions  of  the  axial 
and  peripheral  regions  are  the  same.  Furthermore,  large  suites  of  ephebic  colonies 
belonging  to  the  same  species  show  conclusively  that  in  each  species  the  dimensions  of  the 
axial  and  peripheral  regions  not  only  are  invariably  the  same  in  branches  of  the  same 
diameter,  but  also  that  in  the  smallest  as  well  as  in  the  largest  these  two  regions  have 
invariably  the  same  relative  proportions.  In  other  words,  the  ratio  between  axial  region 
and  diameter  in  solid  cylindrical  branches  is  in  each  species  constant,  whatever  the  size  of 
the  branch.  Thus,  in  Stenopora  redesdalensis  the  ratio  of  axial  region  to  diameter  is 
0'7  :  1  (rounding  the  second  decimal),  as  in  plate  xiv.,  fig.  5  ;  in  Tabulipora  sc  otic  a  it  is 
0*6  : 1,  as  in  plate  xiv.,  fig.  4  ;  and  so  on.  To  put  it  still  more  graphically,  were  one  to 
superpose  a  series  of  sections  of  different  sizes,  the  peripheral  region  of  the  smaller  would 
partly  coincide  with  the  axial  region  of  the  larger. 

W ere  these  organisms  not  differentiated  into  two  regions  characterized  by  the  unequal 
thickness  of  the  walls,  this  constant  relative  proportion  could  perhaps  be  explained  by 
assuming — as  probably  done  by  Sardeson1 — that  the  growth -activity  was  distributed 
throughout  the  whole  length  of  the  zooecial  tubes,  and  regulated  in  such  a  way  as  to 
respect  the  relative  proportions.  The  finer  histological  features  shown  by  thin  sections  are 
however  against  this  assumption  ;  the  outer  thickened  region  exhibits  a  clearly  laminated 
structure,  while  the  proximal  end  of  the  walls  is  apparently  structureless  and  so  thin 
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that  it  is  not  easy  to  conceive  of  it  having  taken  an  active  part  in  the  growth  of  the 
zocecium.  And  one  would  moreover  think  that  the  presence  of  tabulae  would  be  an 
obstacle  to  the  distribution  of  the  soft  living  parts.  That  is,  the  laminated  structure  of 
the  outer  region  points  to  successive  periodic  depositions  of  sclerenchyma,  and  therefore 
to  distal  growth. 

"  But  if  distal  growth  be  admitted,  then  it  becomes  difficult  to  reconcile  it  with  the 
fact  that  the  respective  dimensions  of  the  axial  and  peripheral  regions  are  constant  what¬ 
ever  the  size  of  the  branch,  unless  we  imagine  the  intervention  of  a  factor  which  would 
produce  proximally  the  gradual  elimination  of  the  greater  part  of  the  wall  substance  as 
growth  proceeds  distally  ;  that  is,  that  there  is  resorbtion.  On  the  basis  of  this  suggestion 
we  may  conceive  of  the  growth  of  a  ramose  form  taking  place  as  follows : — 

T  he  initial  branch  begins  as  a  protuberance  the  diameter  of  which  is  within  the  limits 
of  size  possible  for  the  species.  The  accumulation  of  sediment  necessitates  an  upward 
direction  of  growth.  In  order  to  achieve  this  end  and  at  the  same  time  accommodate 
themselves  to  the  space  at  their  disposal,  the  zooecia  situated  in  the  centre  of  the  extremity 
are  practically  straight  throughout  their  course,  while  the  distal  end  of  those  that  are 
farther  from  the  centre  has  to  be  bent  at  a  considerable  angle  in  order  to  reach  the  surface. 
That  is,  the  end  of  the  branch  tapers  owing  to  the  ends  of  the  zooecia  diverging  from  an 
imaginary  axis.  This  divergence  creates  an  increase  of  space  which,  as  pointed  out  by 
Ulrich,  leads  to  the  distal  thickening  of  the  wall  and  the  formation  of  interzooecial  cells.1 

As  growth  proceeds,  new  tubes  are  interpolated  in  the  central  portion  of  the 
extremity,  while  the  tubes  which  occupied  that  position  in  the  stage  just  considered,  have 
to  leave  their  previously  straight  course  and  bend  in  order  to  reach  the  surface,  at  the 
same  time  resorbing  the  thickening  of  their  walls  in  that  central  position  (see  diagram, 
plate  xiv.,  fig.  3).  From  the  above  assumption  it  would  seem  that  the  branch  possesses 
its  full  diameter  from  the  beginning — an  hypothesis  substantiated  by  the  fact  that  when  a 
branch  divides  the  secondary  branches  can  be  as  thick  as  the  mother  branch — and 
consequently  that  size  is  not  an  indication  of  age. 

Besides  furnishing  a  possible  explanation  of  the  growth  of  the  colony,  the  resorption 
hypothesis  may  throw  some  light  on  the  raison  d'etre  of  structures  otherwise  not  easily 
accounted  for.  By  assuming  that  any  portion  of  the  axial  region  was  at  some  time 
situated  distally,  we  can  account  for  the  fact  that  acanthopores  are  often  present  in  the 
axial  region,  although  their  function  must  have  been  connected  with  the  surface  of  the 
zoarium,  as  pointed  out  by  Cumings.2 
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On  the  same  grounds  one  could  explain  the  absence  or  rarity  of  the  tabulae  in  the 
axial  region,  or  their  complete  absence  in  some  species.  It  would  be  strange  that 
organisms  on  the  whole  similar  should  have  differed  in  such  an  essential  respect  as  the 
complete  absence  of  tabula?  throughout  their  existence.  It  might  then  be  suggested  that 
the  non -tabulated  species  were  tabulated  during  a  certain  period  of  their  existence,  but 
had  the  faculty  of  re  sorbing  their  tabulae  as  they  grew. 

In  connection  with  the  suggestion  put  forward  here,  it  is  interesting  to  note  a  remark 
of  Ulrich,  that1  “  In  the  Trepostomata  and  many  Cryptostomata,  the  tubular  zooecium 
really  represents  a  series  of  superimposed  cells.”  Although  this  statement  is  not  further 
elaborated  it  is  nevertheless  interesting  as  it  seems  to  imply  a  conception  which  is  not 
antagonistic  to  the  one  sketched  here. 

Assuming  that  growth  took  place  as  suggested  in  the  preceding  remarks,  we  are  led 
to  the  not  improbable  conception  of  a  phylembryonic  colony  consisting  of  straight  zooecia, 
thick -walled  throughout. 


TV. — Classificatory  Characters. 

Although  this  memoir  is  primarily  descriptive,  the  remarks  made  in  the  preceding 
pages  were  necessary  in.  order  to  explain  the  course  adopted  in  the  selection  of  the 
classificatory  characters  on  which  it  is  here  proposed  to  base  the  British  Carboniferous 
species. 

Structure  of  the  walls. — Ulrich  and  Bassler  recognize  two  great  divisions  in 
Trepostomata  Amalgamata  and  Trepostomata  Integrata.  The  first  includes  those  families 
in  which  the  boundaries  of  adjacent  zooecia  are  obscured  by  the  more  or  less  complete 
amalgamation  of  their  walls,  and  the  second  the  families  in  which  the  boundaries  of 
adjacent  zooecia  are  sharply  defined  by  a  black  divisional  line2.  In  the  British  fauna,  so 
far  as  examined,  a  black  line  is  occasionally  exhibited  in  forms  which  are  otherwise 
referable  to  the  division  Amalgamata.  Its  adoption  as  a  classificatory  character  in  the 
case  of  the  materials  considered  here  would  lead  to  an  inconsistent  grouping  of  the  species, 
and  is  therefore  deferred  pending  further  investigation. 

The  purely  morphological  characters  of  the  walls  are  readily  observable  and  have 
been  widely  used  in  specific  and  generic  diagnoses.  That  is,  the  thickness  of  the  walls 
relatively  to  the  size  of  the  enclosed  zooecial  cavities  is  a  tolerably  constant  character  in  a 
given  species,  while  the  shape  of  the  wall  as  seen  in  long  sections  is  often  distinctive, 
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certain  shapes  being  typical  of  certain  genera.  For  instance,  a  beaded  appearance  due  to 
periodical  cessations  of  thickening  are  typically  developed  in  species  of  Stenopora  and 
Tabulipora  and  was  long,  thought  to  be  restricted  to  the  former,  but  this  feature  is  now 
known  to  occur  in  .certain  Lower  Palaeozoic  forms,  e.g.,  Stigmatella  spiriosa  IT.  &  B.  and 
Dekayia  subfroudosa  Cumings. 

-  Tabulae— -The  tabulae  offer  in  the  British  forms  very  reliable  characters.  Their 
distribution  hardly  varies  within  each  species,  while  their  nature,  that  is,  whether  they  are 
perforate  or  complete,  seems  to  be  absolutely  constant.  No  British  species  has  yet  been  met 
with  in  which  the  tabulae  are  not  all  of  the  one  type.  Strictly  speaking  there  would  be 
an  exception  in  the  case  of  Tabulipora ,  in  which  a  concave  plate  sometimes  covers  the 
perforation  of  the  tabulae.  It  is  possible  that  this  curious  body  was  always  present, 
though  not  actually  attached  to  the  tabulae,  and  preserved  only  in  exceptional  cases. 
Some  of  the  old  diagnoses  imply  the  irregular  occurrence  of  both  complete  and  perforate 
tabulae  in  the  same  zooecium,  but  this  is  doubtless  to  be  attributed  to  faulty  observation, 
excepting  of  course  those  forms  in  which  the  two  types  of  tabulae  are  distributed  accord¬ 
ing  to  a  definite  arrangement,  as  in  Hemiphragma. 

Acanthopores.  —  Considerable  taxonomic  value  is  attributed  to  the  acanthopores. 
Some  caution  must  be  exercised  when  examining  tangential  sections,  since  the  appearance 
presented  by  the  acanthopores  necessarily  varies  in  some  degree  according  to  whether  the 
plane  of  section  cuts  them  near  their  point  of  origin  or  near  their  distal  end.  Once  due 
allowance  is  made  for  this,  it  will  be  seen  that  they  offer  fairly  reliable  characters,  varying 
within  each  zoarium  not  so  much  in  their  size  as  in  their  distribution. 

Surface  features. — The  surface  features  of  the  zooecia,  as  exhibited  by  the  British 
Carboniferous  species,  are  generally  too  variable  and  equivocal  to  be  of  service.  For 
instance  the  thickness  of  the  partition  between  the  zocecial  apertures  varies,  in  the  same 
branch,  within  wide  limits,  and  the  same  applies  to  the  spine-like  projections  of  the 
acanthopores.  Species  based  on  these  surface-characters  alone  are  unrecognizable,  as  for 
example  Heterotrypa  delicatula  Vine,  which  was  based  on  features  common  to  widely 
different  species. 

Mode  of  Growth.—  As  already  stated,  the  ratio  of  axial  region  to  diameter,  in 
cylindrical  forms,  is  an  excellent  criterion.  In  the  majority  of  the  species  the  peripheral 
portion  of  the  zooecia  is  at  right  angles  to  the  surface.  There  are,  however,  some  species 
in  which  that  portion  is  bent  at  a  wider  angle,  and  since  no  forms  have  yet  been  observed 
showing  the  co-existence  of  the  two  modes,  specific  importance  is  here  given  to  the  angle 
at  which  the  zooecia  bend  in  order  to  reach  the  surface. 
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There  are  wide  differences  of  opinion  regarding  the  taxonomic  value  of  the  growth  - 
shape  in  Bryozoa  generally,  and  the  difficulties  encountered  by  workers  on  Mesozoic  and 
Tertiary  Bryozoa  are  also  met  with  in  the  study  of  the  Palaeozoic  Trepostomata.  Owing 
perhaps  partly  to  the  fact  that  suites  of.  complete  zoaria  are  very  difficult  to  obtain,  thus 
often  precluding  the  possibility  of  observing  the  merging  of  one  growth-shape  into 
another,  the  majority  of  workers  seem  to  have  agreed  to  give  specific — even  generic — 
value  to  the  mode  of  growth.  As,  moreover,  it  has  in  several  cases  been  shown  to 
express  systematic  difference,  it  is  safer  to  recognise  it  whenever  the  materials  do  not 
show  transitional  growth-shapes  that  would  justify  the  merging  of  the  forms. 

In  the  British  fauna  a  very  common  type  of  purely  individual  variation  is  exhibited 
by  many  of  the  ramose  species,  which  may  be  indifferently  solid  or  hollow,  the  two  modes 
sometimes  co-existing  in  the  same  branch.  It  is  interesting  to  note  that  this  tendency  is 
more  pronounced  in  some  species  than  in  others.  Stenopora  redesdalensis  and  Tabulipora 
howsei  exhibit  it  in  a  remarkable  degree,  while  it  does  not  seem  to  obtain  in  other  species, 
for  instance  T.  scotica. 

V. — Notes  on  the  Genera. 

The  species  examined  are  referable  to  six  genera.  Future  investigation  may  show 
some  of  these  to  be  too  comprehensive,  while  others  may  ultimately  prove  not  to  be  true 
genera.  But  a  certain  degree  of  uncertainty  in  the  generic  divisions  is  at  present 
unavoidable,  the  materials  studied  being  in  many  cases  too  meagre  to  allow  a  satisfactory 
phylogenetic  arrangement. 


Genus  Stenopora  Lonsdale. 

Lonsdale’s  original  diagnosis  is  as  follows.  “  A  ramose,  spherical  or  amorphous 
tubular  polypidom  ;  tubes  polygonal  or  cylindrical,  radiated  from  a  centre  or  an 
imaginary  axis,  contracted  at  irregular  distances  but  in  planes  parallel  to  the  surface  of 
the  specimens  ;  tubular  mouths  closed  at  final  period  of  growth  ;  ridges  bounding  the 
mouths  granulated  or  tuberculated  ;  additional  tubes  interpolated.” 1  Although  this 
gives  a  faithful  description  of  the  external  characters  of  most  species  of  Stenopora,  it  is 
insufficient  for  the  needs  of  modern  palaeontology,  since  it  was  drawn  up  before  the 
introduction  of  the  use  of  thin  sections.  Lonsdale’s  description  was,  however,  good 
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enough  for  its  time,  and  Stenopora  found  a  general  acceptance  ;  but  owing  to  the  non¬ 
recognition  of  the  taxonomic  value  of  internal  characters,  it  was  made  to  cover  a 
heterogeneous  assemblage  of  forms  which  happened  to  agree  in  their  external  features. 

Nicholson  was  the  first  to  undertake  a  revision 1  of  the  genus  based  on  modern 
methods  of  research,  and  the  examination  of  topotypes  led  to  a  diagnosis  in  which  stress 
is  laid  on  the  beaded  appearance  of  the  walls  as  seen  in  long  sections.  The  tabulae  are 
described  as  complete.  In  “  The  G-enus  Monticulipora  ”  and  in  his  memoirs  in 
collaboration  with  Mr.  R.  Etheridge,  Jun.,2  complementary  descriptions  are  given,  the 
important  point  of  which  is  that  the  tabulae  are  then  regarded  as  perforate.  The  modern 
interpretation  of  the  genus  rests  essentially  on  the  labours  of  .these  two  authors,  and  is 
thus  summarised  by  Ulrich  : — 

“  Zoaria  ramose,  sub-lobate,  massive,  laminar  or  parasitic.  Surface  even  or 
montiferous.  Zooecia-walls  periodically  thickened  in  the  mature  region.  Large 
acanthopores  at  many  of  the  angles  between  the  zooecia.  Mesopores  never  very  numerous, 
irregularly  distributed.  Diaphragms  sometimes  very  scarce,  but  in  most  American 
species  abundant  in  the  peripheral  region,  and  with  a  large  central  perforation.  Sub- 
carboniferous  to  Coal  Measures.” 3 

The  above  interpretation  being  now  firmly  rooted  in  modern  literature,  it  is  un¬ 
fortunate  that  it  has  to  be  modified  owing  to  the  fact  that  an  important  memoir  of 
Mr.  Etheridge,  containing  an  unexpected  emendation,  somehow  failed  to  be  noticed  in  recent 
works,  although  it  was  published  in  189 14.  Mr.  Etheridge,  after  a  renewed  examination  of 
Australian  topotypes  is  led  to  the  conclusion  that  in  the  genus  Stenopora  the  tabulae  are 
really  complete5,  as  stated  by  Nicholson  in  his  first  description.  According  to  Mr.  Etheridge, 
a  peculiar  accumulation  of  calcite,  of  post-mortem  origin,  produces  a  deceptive  appearance, 
previously  intepreted  by  Nicholson  and  himself  as  being  that  of  perforated  tabulae.  Mr. 
Etheridge’s  view  is  strengthened  by  the  fact  that  the  Indian  Stenoporae  described  by  Waagen 
and  Wentzel6,  which  are  closely  allied  to  the  Australian  species,  are  delineated  as  having 
complete  tabulae.  Using  Mr.  Etheridge’s  description  as  a  basis,  the  emended  diagnosis 
of  the  genus  Stenopora  is  as  follows  : — 

Zoaria  ramose,  sub-lobate,  massive,  frondescent,  laminar  or  parasitic.  Surface  even 
or  with  maculae  and  monticules.  Zooecia-walls  usually  periodically  thickened  in  the 
mature  region,  but  sometimes  of  uniform  thickness.  Acanthopores  present.  Mesopores 
absent,  but  a  cell  smaller  than  the  average  is  occasionally  present  at  the  junction- 
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angles  of  adjacent  zocecia.  Tabulas  complete,  scarce  to  numerous.  Carboniferous  to 
Permian  (?).  Genotype:  Stenopora  tasmaniensis  Lonsdale. 

As  regards  the  systematic  position  of  Stenopora ,  it  would  be  inconsistent  to  leave  it 
in  the  family  Batostomellidae  Ulrich,  since  all  the  members  of  that  family  have  perforated 
tabulae.  On  the  other  hand  it  agrees  in  most  respects  with  the  definition  of  the  family 
Amplexoporidae  Ulrich  ;  therefore  it  is  here  suggested  that  it  be  tentatively  regarded 
as  an  aberrant  genus  of  that  family,  characterized  by  a  strong  tendency  to  the 
development  of  beaded  walls. 

Stenopora  as  defined  includes  Australian  and  Indian  species,  and  the  British  fauna 
contains  forms  which  agree  in  most  respects,  the  only  difference  being  that  the  black 
divisional  line  is  here  either  inconspicuous  or  absent.  But  from  the  figures  of 
Etheridge  and  of  Waagen  and  Wentzel,  it  appears  that  the  black  line  is  sporadic  even  in 
the  typical  species,  so  that  its  absence  in  the  British  forms  ought  not  to  warrant  their 
removal  to  a  new  genus  until  more  is  known  of  the  conditions  which  affect  the  degree 
of  visibility  of  this  particular  feature.  At  the  same  time  it  is  admitted  that  the 
attribution  of  British  Lower  Carboniferous  forms  to  a  genus  erected  for  the  reception  of 
Australian  Upper  Carboniferous  or  Permo-Carboniferous  species,  may  some  day  be  shown 
to  be  wrong,  since  the  characters  common  to  the  species  of  these  two  provinces  might  be 
due  to  convergence.  It  will  however  be  conceded  that  pending  conclusive  proofs  to  the 
contrary,  the  most  convenient  course  is  to  regard  the  Australian  and  British  forms  as 
congeneric. 

Genus  Tabulipora  Young. 

It  will  be  seen  from  the  above  description  that  a  number  of  species  described 
as  Stenopora  cannot  be  united  with  this  genus,  since  they  have  perforated  tabulae. 
That  such  species  should  be  removed  to  another  genus  has  been  recognized  by 
Mr.  Etheridge,1  who  proposes  to  revive  Young’s  genus  Tabulipora.  The  erection  of 
this  genus  for  the  reception  of  the  common  Scotch  Stenoporoid,  “  Ure’s  Millepore,”  was 
certainly  justified,  but  owing  to  the  misconception  regarding  the  true  characters  of 
Lonsdale’s  genus,  Tabulipora  has  generally  been  regarded  as  a  synonym  of  Stenopora. 

Since  Young  did  not  give2  a  condensed  diagnosis  of  his  genus,  but  a  description 
of  the  species  for  which  he  erected  it,  a  diagnosis  based  on  Young’s  materials  and  on 
•congeneric  species  is  given  as  follows  : — 

Zoaria  generally  forming  solid  or  hollow  branches,  or  parasitic,  sometimes  laminar. 
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Surface  even  or  with,  maculae.  Zooecia-walls  periodically  thickened  in  certain  species, 
uniform  in  others.  Acanthopores  present.  No  mesopores,  but  a  small  cell  is  sometimes 
present  between  adjacent  zooecia.  Tabulae  present  in  all  the  typical  species,  always 
perforated.  Genotype:  Tabulipora  scotica  sp.  nov.  [  =  Tabulipora  urei  Young  (pars)]. 
Carboniferous. 

"  As  explained  later,  the  specific  name  “  urei  ”  is  not  retained  here  for  Two  reasons. 
The  first  is  that  Young  did  not  really  propose  it  as  a  new  specific  name,  but  assumed 
his  materials  to  be  conspecific  with  Fleming’s  Cellepora  urei  and  as  Fleming’s 
type,  i.e.  lire’s  “  Millepore,”  is  lost,  the  .retention  of  the  name  would  imply  specific 
identity,  and  this  cannot  be  proved.  The  other  reason  is  that  Young’s  materials  include 
several  species,  and  as  he  gave  no  figures  it  is  impossible  to  select  one  as  the  type 
with  the  specific  name  proposed  by  Young.  But,  fortunately,  all  these  species  are 
undoubtedly  congeneric,  so  that  the  identity  of  the  genus  is  fully  established. 

The  genus  Tabulipora  possessing  the  characters  formerly  attributed  to  “•  Stenopora  ” 
of  authors  (non  Lonsdale),  it  naturally  falls  in  the  family  Batostome'llidae,  where 
“  Stenopora  ”  was  placed  by  Ulrich. 

The  British  species  described  here  as  Tabulipora  axe.  divisible  into  two  groups 
or  sections,  characterized  the  one  by  the  central  or  sub-central  position  of  the 
perforation,  the  other  by  its  lateral  position.  Were  future  investigations  to-  prove  that 
these  two  types,  of  structure  are  the  result  of  different  lines  of  development,  a  new 
generic  name  would  have  to  be  proposed  for  the  second  section,  but  such  a  step  is  at 
present  not  necessary. 

As  regards  the  structure  of  the  walls,  the  Scottish  materials  conclusively  prove 
that  in  this  genus  the  periodical  thickening  has  at  most  specific  value  only,  insensible 
gradation  being  observable  on  the  same  slide  between  strongly  beaded  walls  and  walls 
of  uniform  thickness. 


Genus  Batostomella  Ulrich. 

This  was  erected  in  1882, 1  and  diagnoses  have  been  given  from  time  to  time. 
The  following  is  transcribed  from  Nickles  and  Bassler’s  “  Synopsis2  ”  : — 

“  Zoarium  ramose,  branches  slender;  zooecia  with,  few  diaphragms;  apertures  of 
zooecia  small,  circular  or  oval  ;  interspaces  rounded  or  canaliculate,  spinulose,  the 
acanthopores  small  and  usually  very  numerous  ;  mesopores  small,  with  sub-cireular 
openings.” 


1  41,  p.  154. 


2  31,  p.  32. 
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So  far  only  one  species  of  Bcitostomella  is  known  from  the  Carboniferous  rocks  of 
the  British  Isles. 


Genus  Leioclema  Ulrich. 

Leioclema  was  erected  in  1882  for  the  reception  of  Callopora  punctata  Hall1.  As  it 
has  been  made  to  include  a  large  number  of  species  since  its  publication,  it  is  deemed 
advisable  to  cite  here  a  recent  diagnosis  rather  than  the  original  one.  The  diagnosis 
given  by  Nickles  and  Bassler2  is  as  follows  : — 

“  Zoarium  ramose,  lamellar,  subglobose  or  incrusting  ;  surface  frequently  exhibiting 
distinct  monticules  or  maculae  ;  zooecia  with  subcircular  or  irregularly  petaloid  apertures, 
separated  by  abundant  angular  mesopores,  which  in  some  species  are  open  at  the  surface,, 
in  others  closed  ;  diaphragms  few  in  the  zooecia,  abundant,  sometimes  crowded  in  the 
mesopores  ;  acanthopores  numerous  and  strong  in  the  typical  species,  small  and 
inconspicuous  in  the  others.” 

No  definite  statement  appears  to  have  been  made  by  American  authors  as  regards 
the  nature  of  the  tabulae,  but  since  all  the  published  figures — including  those  illustrating 
the  internal  structure  of  the  genotype,  given  in  Ulrich  and  Bassler’s  “  Revision”3 — show 
complete  tabulae,  the  genus  Leioclema  is  here  understood  as  possessing  complete  tabulae. 

In  North  America  Leioclema  ranges  from  the  Silurian  to  the  Carboniferous,  and  is 
one  of  the  most  important  and  prolific  of  the  American  Trepostomata.  It  is  therefore 
surprising  that  only  one  British  representative  of  the  genus  should  so  far  have  come  under 
notice  from  the  Carboniferous  rocks,  although  the  conditions  prevailing  in  the  British 
area  during  Carboniferous  times  were  generally  favourable  to  the  development  of 
the  Trepostomata. 

Genus  Dyscritella  Girty. 

Dyscritella  is  a  name  introduced  by  Dr.  Girty,4  who  uses  it  in  a  sub-generic  sense  to 
include  two  American  Lower  Carboniferous  species  having  many  characters  in  common 
with  Batostomella  and  Leioclema ,  but  differing  from  either  genus  in  the  absence  of  tabulae 
in  both  mesopores  and  zooecia. 

Beside  two  species  which  fall  in  every  respect  under  the  definition  given  by  Dr.  Girty, 
the  British  fauna  contains  two  forms  which  differ  in  having  a  few  tabulae  in  the  zooecia. 
As  there  seems  to  be  a  gradual  transition  from  the  typical  untabulated  species  to  the  more 


2  31,  p.  33. 
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3  45,  pi.  xi.,  figs.  7-9. 


4 11a,  p.  193. 
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tabulated  form,  it  is  proposed  here  to  modify  the  original  diagnosis  so  as  to  include  species 
haying  more  or  less  tabulated  zooecia.  This  step  is  more  convenient  than  to  propose  for 
the  tabulated  group  a  new  generic  designation  which — apart  from  the  fact  that  it  might 
possibly  be  proved  unwarranted  from  a  phylogenetic  point  of  view — would  be  of  difficult 
application  when  dealing  with  forms  in  which  the  tabulae  can  be  so  scarce  as  to  escape 
observation. 

Geinitzella  Waagen  and  Wentzel  includes  forms  having  the  essential  characters 
assigned  here  to  Dyscritella ,  but  as  Waagen  and  Wentzel1  did  not  indicate  which  of  their 
several  “  varieties  ”  was  to  be  taken  as  genotype,  the  genolectotype  must  be  the  first  in 
order  of  description,  i.e.,  Geinitzella  ramosa,  var.  incrustans ,2  which  is  a  species  devoid  of 
mesopores.  Had  these  authors  reversed  the  order  of  description,  the  “  variety  ”  multi- 
gemmata — which  has  numerous  untabulated  mesopores3 — could  have  been  selected  as 
genolectotype,  so  that  Geinitzella  might  have  been  made  to  include  the  species  for  which 
the  name  Dyscritella  is  used  here. 

There  is  a  close  similarity  of  structure  between  the  untabulated  species  of  Dyscritella 
and  the  genus  Anaphragma  Ulrich  and  Bassler4  lrom  the  Ordovician  rocks  of  America. 
But  as  no  species  of  Anaphragma  appears  to  have  been  recorded  from  higher  horizons  the 
resemblance  is  probably  merely  homoeomorphic. 

Genus  Koninckopora  gen.  nov. 

This  genus  is  proposed  for  the  reception  of  Calamopora  injlata  de  Koninck.  Its 
systematic  position  is  uncertain,  and  it  may  not  be  a  trepostomatous  Bryozoon,  but  it  is 
included  here  for  the  sake  of  convenience. 

Since  the  type-species  alone  is  known,  a  strict  generic  diagnosis  covering  all  the 
possible  variations  from  the  type,  can  naturally  not  be  given,  but  the  main  characters  of 
the  genotype  may  be  summarized  as  follows  : — 

Colony  composed  of  a  thick  epizoarium  which  may  be  tubular  or  folded  upon  itself, 
bearing  very  short  erect  zooecia  which  are  not  differentiated  into  axial  and  peripheral 
regions.  Mesopores,  acanthopores  and  tabulae  absent. 

This  short  abstract,  insufficient  in  itself,  is  enough  to  show  the  position  of  the  genus 
relatively  to  the  other  genera  described  in  this  contribution.  A  full  description  is 
given  on  p.  182. 


1  49,  p..  880.  . 

3  Op.  cit.,  pi.  112,  fig. 


2  49,  p.  883,  pi.  106,  figs.  5,  6. 

pi.  113,  figs.  2,  4.  4  45,  p.  49. 
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YI. — Descriptions  of  Species. 

Genus  Stenopora  Lonsdale.1 

Stenopora  redesdalensis  sp.  nov. 

Plates  XIV,  fig.  5  A — 5  D  ;  XY,  figs.  1,  2. 

1881.  M  onticulipora  ( Heterotrypa )  tumida  Nicholson.  On  the  Structure  and 
Affinities  of  the  Genus  Monticulipora  and  its  Sub-Genera,  p.  120,  plate  iii.,  fig.  1. 

Description. — (a.)  External  characters.  The  zoarium  is  ramose,  the  branches  being 
cylindrical,  varying  in  diameter  from  2  to  6  mm.  The  branches  assume  either  the  solid 
or  the  hollow  mode  of  growth,  the  two  forms  being  equally  common.  The  branching 
usually  takes  place  in  one  plane,  more  rarely  in  more  than  one  plane. 

Maculte  of  small,  thick-walled  cells,  are  common.  No  monticules  have  been 
observed.  The  zooecia-apertures  are  circular  or  sub -polygonal,  according  to  the  thickness 
of  their  partitions.  There  are  some  thirty  apertures  along  a  distance  of  1  cm.  The 
acanthopores  are  of  two  sizes  :  fairly  large  ones  are  limited  to  the  junction-angles,  while 
more  numerous  but  smaller  ones  occur  in  a  single  row  between  the  apertures  whenever 
these  are  separated  by  thick  partitions. 

(b.)  Internal  structure.  Longitudinal  sections  show  that  the  zooecia  are,  in  the 
centre,  parallel  to  the  long  axis  of  the  branch  and  bend  gradually  outwards  until  the 
final  portion  of  their  course  is  at  right  angles  to  the  surface.  The  zooecia- walls  are 
extremely  thin  from  their  proximal  end  to  that  portion  of  their  course  where  they 
assume  the  final  change  of  direction.  From  that  point  to  their  distal  end  they  are 
greatly  thickened,  the  change  in  thickness  being  sudden,  without  transition.  The 
thickening  of  the  walls  is  generally  not  uniform,  but  is  effected  more  or  less  periodically, 
so  that  most  walls,  as  seen  in  section,  have  a  roughly  moniliform  appearance.  The 
alternations  of  the  thickening  process  are  not  strongly  marked  and  occur  at  relatively 
long  intervals,  consequently  the  beading  is  much  less  pronounced  than  in  the  more 
typical  species  of  the  genus. 

Tabulae  are  sparsely  represented  in  the  axial  region  and  are  generally  localised  in 
the  sub-peripheral  portion  of  the  tubes,  none  having  been  observed  in  the  outer  portion 
of  the  peripheral  region.  The  interval  separating  them  is  slightly  more  than  their  own 
diameter.  They  are  straight  or  very  seldom  concave. 

1  An  emended  description  of  the  genus  is  given  on  p.  148. 
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Longitudinal  and  transverse  sections,  and  fractured  specimens,  show  that  the  ratio  of 
axial  region  to  the  diameter  of  the  branch  is  invariably  equal  to  O’ 7  :  1  (rounding  off 
the  second  decimal),  whatever  the  size  of  the  branch. 

As  seen  in  tangential  sections  the  acanthopores  are  not  very  conspicuous.  Both 
sets  are  somewhat  irregularly  represented,  even  in  the  restricted  area  of  a  single  section. 
The  large  ones,  occupying  the  junction  angles  of  the  zooecia,  are  deep-rooted  and  are 
consequently  observable  in  sections  cut  a  considerable  distance  below  the  surface.  The 
smaller  ones,  numbering  at  most  ten  to  each  zocecium,  are  confined  to  the  outer  layers  of 
the  peripheral  region,  and  may  easily  be  unrepresented  in  a  given  section,  if  the  latter  is 
cut  too  deep. 

The  main  diagnostic  features  of  the  species  are  the  ratio  of  the  axial  region  to  the 
diameter,  and  the  localisation  of  the  tabulae  in  the  sub-peripheral  region. 

Distribution. — This  species,  as  delineated  here,  is  abundantly  represented  in  the 
Redesdale  Ironstone  shale,  at  Redesdale,  Northumberland,  where  both  the  solid  and  hollow 
types  of  branching  co-exist.  It  is  also  very  common  at  Bellingham  and  Lewisburn,  from 
which  localities  only  solid  branches  have  been  observed,  and  at  Clattering  Ford,  Cumber¬ 
land,  where  hollow  branches  only  have  so  far  been  obtained.  It  occurs  also  at  two  other 
localities  in  the  Bewcastle  district.  In  Scotland  it  occurs  at  Lawston  Linn,  Liddisdale, 
and  at  Arbigland.  These  localities  lie  approximately  on  the  same  horizon  near  the 
middle  of  the  Yisean.  The  first  of  these  occurrences  and  that  at  Lawston  Linn  have 
been  assigned  to  the  D1  zone  by  Mr.  Stanley  Smith  and  Dr.  A.  Vaughan  respectively.1 

Comparable  species. — Forms  possibly  allied  to  Stenopora  redesdalensis ,  but  too 
insufficiently  represented  to  warrant  a  separate  description,  occur  in  the  South-West 
Province.  In  the  Geological  Survey  Collection  there  are  two  specimens  [Pr.  3482, 
Pr.  3483]  from  Lydstep  Quarry,  3  miles  W.S.W.  of  Tenby,  Pembrokeshire  (upper 
sub-zone  of  Seminula ),  which  have  a  general  resemblance  to  Stenopora  redesdalensis ,  but 
differ  from  it  in  being  thicker-walled  and  in  having  a  few  tabulae  in  the  peripheral  region. 
Specimen  Pg.  1824,  from  a  cliff  about  235  yards  S.E.  of  Stackpole  Quay,  Pembroke¬ 
shire,  in  beds  doubtfully  referred  to  the  lower  sub-zone  of  Seminula ,  has  a  similar 
tabulation,  but  its  walls  are  thicker  and  uniform,  and  its  acanthopores  appear  to  be  of 
one  size  only.  Stenopora  dubia  (M’Coy)  from  the  lower  Limestone  of  Cookstown, 
Ireland,  is  distinguished  by  the  close  tabulation  of  its  peripheral  region.  A  specimen  of 
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limestone  (M.  273)  from  the  Birkwood  burn,  Lesmahago,  Lanarkshire,  contains  numerous 
•examples  of  a  Stenopora  agreeing  in  its  main  features  with  Stenopora  redesdalensis ,  but 
differing  from  it  in  having  much  smaller  acanthopores,  the  zoarium  being  also  smaller. 
The  bed  it  comes  from  is  either  in  the  upper  portion  of  the  Calciferous  Sandstone  or  at 
the  base  of  the  (Scottish)  Lower  Limestones,'  that  is,  at  the  top  of  the  Visean. 

Observations. — The  name  redesdalensis  is  given  here  to  the  species  which  Nicholson 
■described  as  Monticulipora  ( Beterotrypa )  tumida  Phill.,  and  the  description  is  based 
principally  on  Nicholson’s  own  materials,  represented  by  some  500  specimens  preserved 
in  the  Geological  Department  of  Aberdeen  University.  A  new  name  was  called  for, 
since,  the  type  specimen  of  Phillips’  “  Calamopora  tumida  ”  being  lost,  the  attribution 
•of  any  form  to  that  species  is  not  permissible,  owing  to  our  entire  ignorance  of  its 
taxonomic  position. 

It  will  be  seen  that  there  are  some  discrepancies  between  the  above  description 
and  that  of  Nicholson,  who  states  that  the  walls  do  not  exhibit  the  moniliform 
structure,  and  that  tabular  are  present  in  the  peripheral  region.  The  first  statement 
depends  possibly  on  a  question  of  individual  appreciation,  Nicholson  having  probably 
■estimated  that  the  rather  weak  beading  of  the  walls  in  this  species  was  not  to  be 
compared  with  the  distinct  beading  obtaining  in  other  species,  in  which  it  is  a  more 
striking  feature.  As  regards  the  second  statement,  it  ought  to  have  been  qualified  : 
when  tabulae  are  present  in  the  peripheral  region,  they  are  restricted  to  its  inner 
portion.  Moreover,  the  examination  of  two  slides  in  the  Nicholson  collection — which 
agree  very  well  with  the  longitudinal  section,  fig.  le,  loc.  cit. — suggests  that  the 
features  delineated  as  tabulas  in  the  outer  portion  of  the  peripheral  region  of  the 
specimen  represented  in  the  above  quoted  figure,  are  probably  not  tabulse  but  zones 
of  dense  sclerenchyma. 

It  is  hardly  necessary  to  add  that  the  Redesdale  species  is,  according  to  the 
modern  views,  neither  a  Monticulipora  nor  a  Heterotrupa.  As  regards  its  attribution 
to  the  genus  Stenopora ,  it  must  be  understood  that  it  is  made  under  the  reservation 
•expressed  in  the  concluding  portion  of  the  notes  on  that  genus  (p.  149). 

The  specimen  from  which  the  section  figured,  plate  xv,  figs.  1,  2,  was  prepared, 
belonged  to  materials  kindly  lent  by  Dr.  A.  Vaughan  and  had  been  collected  by 
Mr.  S.  Smith  from  the  Redesdale  Ironstone  Shale. 
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Stenopora  haddingtonexsis  sp.  nov. 

Plate  XV,  figs.  3,  4. 

Description. — (a.)  External  characters.  The  zoarium  is  composed  of  cylindrical 
branches,  solid  in  the  examples  that  have  so  far  come  under  notice,  and  averaging' 
2  mm.  in  diameter. 

The  apertures  are  oval,  and  number  some  thirty-five  along  a  distance  of  1  cm.  The 
junction-angles  are  usually  occupied  by  the  aperture  of  a  cell  much  smaller  than  the 
average.  The  interspaces  are  fairly  constant  in  thickness  and  bear  a  row  of  large 
close-set  acanthopores,  seemingly  of  one  size  only.  Xo  maculae  or  monticules  have 
been  observed. 

(b.)  Internal  structure.  Longitudinal  sections  show  that  the  zooecia  are  in  their 
proximal  portion  parallel  to  the  direction  of  growth  of  the  colony,  and  after  that 
bend  gradually  to  the  peripheral  region,  where,  after  a  sharper  change  of  direction, 
they  are  nearly  at  right  angles  to  the  surface.  The  increase  in  the  thickness  of  the 
walls  in  the  peripheral  region  is  sudden  and  considerable.  The  thickening  is  practically 
uniform,  there  being  only  the  faintest  suggestion  of  moniliform  structure. 

Tabuke  are  present  in  both  the  axial  and  peripheral  regions,  but  are  more  specially 
abundant  in  the  portion  immediately  preceding  the  peripheral  region. 

The  specimens  examined  are  interesting  in  that  they  offer  the  rather  unusual 
instance  of  acanthopores  visible  in  longitudinal  section.  In  the  slide  figured  pi.  xv, 
fig.  4,  the  plane  of  section  is  not  absolutely  median  and  a  thin  film  of  sclerenchyma 
consequently  obscures  the  zooecial  cavities.  It  is  in  this  film  that  the  acanthopores  are 
shown  as  dark  lines  alternating  with  lighter  ones. 

The  ratio  of  axial  region  to  diameter  is  approximately  0'5  :  1. 

Tangential  sections  show  that  the  acanthopores,  which  on  the  surface  appear  to  be 
of  one  size  only,  are  really  of  two  sizes  and  form  a  conspicuous  feature.  The  zooecial 
tubes  are  oval  in  section.  The  junction -angles  contain  a  small  cell  which  is  also  oval 
in  section,  and  is  still  visible  in  slides  cut  a  considerable  depth  below  the  surface. 
More  numerous  slides  than  it  has  been  possible  to  prepare  would  be  required  in  order 
to  ascertain  the  true  nature  of  these  small  cells.  Those  that  have  been  observed  in 
longitudinal  sections  are  tabulated,  but  the  tabulation  does  not  appear  to  be  different 
from  that  of  the  zooecia  proper. 

Distribution. — The  specimens  on  which  this  species  is  founded  are  from  the 
Sandersdean  Limestone  of  Sandersdean,  If  miles  S.S.E.  of  Haddington,  near  the  top 
of  the  Calciferous  Sandstone  Series^ 
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Observations. — The  presence  of  small  interstitial  cells,  possibly  of  the  nature  of 
mesopores,  suggests  that  this  species  is  not  a  true  Stenopora ,  but  since  it  has  not  yet  been 
observed  from  other  horizons  its  true  affinities  cannot  be  established,  and  consequently  it 
is  here  allocated  to  that  genus  for  the  sake  of  convenience  only. 

The  specimen  from  which  the  slide  figured  pi.  xv,  figs.  3,  4,  was  made  is  preserved 
in  the  collections  of  the  Geological  Survey  in  Scotland  [M.  308f] . 

Stenopora  uubia  (M‘Coy). 

Plate  XY,  fig.  8. 

1844.  Verticilloporu  dubia  M‘Coy.  A  Synopsis  of  the  Characters  of  the  Carbon¬ 
iferous  Limestone  Fossils  of  Ireland,  p.  195,  pi.  xxvii,  fig.  12. 

Description. — (a.)  External  characters.  The  holotype  consists  of  a  hollow  branch 
bearing  two  offshoots.  The  main  branch  is  cylindrical,  48  mm.  in  length  and  6'5  mm.  in 
width.  It  is  split  longitudinally  and  exposes  the  cast  of  the  tube.  The  surface  of  the 
cast  bears  numerous  oblique  wrinkles,  which  show  that  the  epizoarial  membrane  is 
wrinkled.  The  longitudinal  fracture  shows  that  the  zooecia  are,  in  their  proximal  portion, 
short  and  inclined  at  an  angle  of  some  45  degrees  to  the  surface  of  the  epizoarial 
membrane.  Their  distal  portion  is  1  mm.  long  and  at  right  angles  to  the  surface.  There 
are  40  zooecia  along  a  distance  of  1  cm.  Very  little  of  the  surface  is  preserved.  Where 
observable,  the  apertures  are  sub -polygonal,  with  narrow  interspaces.  The  acanthopores 
appear  to  be  of  one  kind  only  and  are  restricted  to  the  junction-angles. 

Of  the  two  offshoots,  the  lower  one  is  at  right  angles  to  the  main  branch  and 
approximately  of  the  same  size.  Its  distal  end  is  hollow  and  flattened,  but  near  its 
junction  with  the  main  branch  it  appears  to  be  solid.  The  other  offshoot,  which  is 
presumably  the  original  of  the  enlarged  figure  given  by  M‘Coy,  is  a  small  dichotomous 
branch  the  apex  of  which  points  towards  the  proximal  end  of  the  main  branch.  Whether 
it  really  grew  downwards  is  not  clear  ;  it  may  be  that  it  was  partly  displaced  before 
fossilization  took  place. 

As  seen  on  M‘Coy’s  figure,  the  branching  form  is  accompanied,  in  the  same  specimen, 
by  an  incrusting  zoarium  enveloping  the  shell  of  an  Aclisinci.  It  is  presumably  an  old 
zoarium,  as  its  peripheral  region  attains  a  thickness  of  1*5  mm.,  which  is  greater  than  in 
the  holotype. 

(b.)  Internal  structure.  A  thin  slice  from  the  lower  extremity  of  the  holotype  shows 
that  the  peripheral  portion  of  the  zooecia  is  closely  tabulated.  The  thickening  of  the 
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Weills  is  not  considerable,  and  was  interrupted  periodically  at  long  intervals,  so  that 
the  swellings  are  few  and  elongated.  The  axial  portion  had  to  be  left  unstudied,  owing 
to  lack  of  material.  The  original  wall- substance  is  decomposed,  having  become  white 
and  amorphous  ;  in  tangential  section  the  walls  appear  structureless  and  the  acanthopores 
are  unrecognizable. 

'  Distribution. — The  holotype  is  from  the  Lower  Limestone  of  Cookstown,  Ireland,, 
and  occurs  in  a  red  argillaceous  limestone  containing  Foraminifera,  a  Rhynchonellid,  a 
Productus  allied  to  P.  elegans  M‘Coy,  and  a  species  of  Aclisina. 

At  the  time  of  writing,  no  other  specimens  referable  to  this  species  have  come  under 
notice. 

Comparable  species. — The  tabulation  of  the  peripheral  region  is  a  good  diagnostic 
character.  Of  the  species  which  in  this  respect  resemble  Stenopora  dubia ,  the  undescribed 
specimens  from  Lydstep  Quarry  [Pr.  8482-3,  see  p.  154]  differ  in  having  much  thicker 
practically  unbeaded  walls  and  fewer  tabulae.  In  Stenopora  castletonensis  sp.  nov.,  from 
the  “  Brachiopod-bed  ”  of  Treak  Cliff,  Castleton,  Derbyshire,  the  tabu  he  are  fewer  and  the 
beading  of  the  walls  is  closer,  while  the  zooecia  are  also  much  smaller. 

Observations. — The  type-specimen  of  Stenopora  dubia  is  preserved  in  the  Griffith 
Collection,  National  Museum  of  Ireland,  Dublin.  Grateful  thanks  are  due  to  Dr.  R.  S. 
Scharff,  without  whose  courteous  help  it  could  not  have  been  possible  to  elucidate  the 
systematic  position  of  M£Coy’s  species. 

Stenopora  castletonensis  sp.  nov. 

Plate  XV,  figs.  9,  10. 

Description. — (a.)  External  characters. .  In  the  specimens  that  have  come  under 
observation  the  zoarium  is  composed  of  solid,  cylindrical  dichotomous  branches  2  to  7  mm. 
in  diameter.  The  surface  features  are  not  shown.  There  are  some  fifty-five  tubes  along 
a  distance  of  1  cm. 

(b.)  Internal  structure.  As  seen  in  longitudinal  sections,  the  proximal  ends  of  the 
zooecia  are,  as  usual,  thin-walled.  At  a  point  situated  below  the  surface  at  a  distance 
equal  to  one-fourth  of  the  diameter,  they  suddenly  assume  the  thick  walls  characteristic 
of  the  group,  and  a  direction  perpendicular  to  the  surface.  The  thickening  is  periodically 
interrupted  and  the  moniliform  structure  is  characteristic’  the  inner  beads  being  short 
and  close,  the  outer  ones  long  and  tapering.  The  thickness  of  the  walls  is  generally 
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equal  to  about  one-third  of  the  diameter  of  the  zooecial  cavity.  Tabulae  are  very  scarce  ;  a 
few  are  developed  in  the  outer  portion  of  the  peripheral  region,  very  rarely  elsewhere. 

The  ratio  of  axial  region  to  diameter  is  equal  to  0*5  :  1. 

Tangential  sections  show  that  a  cell  smaller  than  the  average  occasionally  occurs  in 
the  junction-angles.  The  acanthopores  are  small.  In  shallow  section  about  eight  are 
seen  round  each  zooecium  ;  in  deep  section  they  are  fewer.  They  evince  no  tendency  to  a 
regular  disposition  according  to  size,  but  rather  to  an  arrangement  in  two  sets,  the  one 
deeper  than  the  other,  though  of  the  same  size. 

Distribution.—  This  species  is  so  far  known  from  one  locality  only,  namely  Treak 
Cliff,  Castleton,  Derbyshire,  in  beds  of  D  2  age  (top  of  the  Yisean),  approximately. 

Observations. — The  most  characteristic  feature  of  Stenopora  castletonensis  is  the 
tenuity  of  the  zooecia  relatively  to  the  size  of  the  zoarium.  This  character  distinguishes 
it  from  most  of  the  other  Stenoporae  that  have  come  under  observation.  The  only  ones 
somewhat  comparable  in  this  respect  are  Stenopora  obliqua  sp.  nov.  and  Stenopora 
tenuipora  sp.  nov.,  which  are  distinct  in  having  still  smaller  zooecia  and  different  wall- 
structure  and  tabulation. 

The  specimens  on  which  the  present  species  is  founded  were  collected  by  Dr.  T.  F. 
Sibly,  who  kindly  presented  them  to  the  Geological  Survey.,  . 

Stenopora  obliqua  sp.  nov. 

Plates  XIV,  fig.  12  ;  XY,  fig.  5. 

Description. — (a.)  External  characters.  The  zoarium  is  composed  of  cylindrical 
branches  2  to  5  mm.  thick,  which  may  exceed  12  cm.  in  length.  The  branches  are  either 
hollow  or  solid,  the  two  modes  of  growth  co-existing  in  the  same  bed.  The  surface  is 
not  well  shown  in  the  specimens  at  hand,  but  it  appears  to  be  devoid  of  maculae  or 
monticules.  There  are  some  sixty  apertures  along  a  distance  of  1  cm.  Fractured 
specimens  show  that  the  zooecia  curve  gradually  from  the  axial  region  to  the  surface,  on 
which  they  fall  at  an  acute  angle. 

(b.)  External  structure .  As  seen  in  longitudinal  sections,  the  zooecia-walls  are  very 
thin  in  the  axial  region.  In  the  peripheral  region  they  reach  a  thickness  equal  to  about 
two-thirds  of  the  diameter  of  the  zooecial  cavity.  They  show  very  little  tendency  to 
periodical  cessations  of  thickening,  but  are  often  appreciably  flexuous.  Tabulae  are  scarce 
in  the  axial  portion  of  the  tubes,  but  numerous  in  the  peripheral  region  and  in  the 
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portion  immediately  preceding  it.  There  are  some  ten  tabulm  to  each  tube,  and  the 
distance  separating  them  is  approximately  equal  to  their  own  diameter. 

In  tangential  sections  the  acanthopores  are  restricted  to  the  junction-angles.  In  the 
specimens  observed,  their  substance  is  not  very  different  from  that  of  the  wall, 
consequently  they  are  rather  inconspicuous. 

The  ratio  of  axial  region  to  diameter  is  equal  to  0-5  :  1. 

Distribution. — Numerous  specimens  of  this  species  were  obtained  by  Mr.  A. 
Macconochie  from  a  sandy  limestone  exposed  on  the  shore  2J  miles  W.  of  the  mouth  of 
the  River  Nith,  near  Arbigland,  Kirkcudbright.  This  limestone  belongs  to  the 
Calciferous  Sandstone  Series,  and  is  presumably  of  Dl  age. 

Comparable  species. — The  course  of  the  zooecia,  which  is  here  gentle  instead  of 
bending  at  right  angles  as  is  usually  the  case,  distinguishes  this  species  from  the  majority 
of  the  other  British  Stenoporae.  Of  the  species  so  far  known,  the  only  one  exhibiting 
this  character  in  a  marked  degree  is  Stenopora  tenuipora  sp.  nov.,  which  otherwise  differs 
considerably,  having  smaller  zooecia  characterised  by  their  polygonal  section.  A  certain 
amount  of  obliquity  is  shown  in  the  zooecia  of  Stenopora  haddingtonensis  sp.  nov.,  but,  as 
already  stated,  the  presence  of  mesopore-like  cells  suggests  that  the  latter  form  may 
probably  not  be  congeneric  with  the  various  species  described  here  as  belonging  to 
Stenopora.  Attention  might  also  be  drawn  here  to  the  fact  that  the  absence  of  sharp 
bending  occurs  also  in  the  genus  Tabulipora ,  e.g.,  Tabulipora  wexfordensis  sp.  nov. 

Observations. — That  Stenopora  obliqua  is  specifically  distinct  from  the  common 
Scotch  “  Chaetetes  tumidus  ”  was  recognized  by  Dr.  B.  N.  Peach  who  entered  it  as 
Stenopora  arbuscula  Eichwald,  in  the  palasontological  appendix  to  the  Survey  Memoir 
describing  the  geology  of  Kirkcudbright.1  But,  although  the  species  described,  here 
certainly  does  resemble  Stenopora  arbuscula  in  its  mode  of  growth,  it  is  deemed  safer  to 
propose  a  new  name  for  it,  since  Eichwald’s  species  is  an  Upper  Carboniferous  one,  the 
internal  structure  of  which  is  imperfectly  known.  The  slide  figured  pi.  xv,  fig.  5  was 
cut  from  a  specimen  labelled  M.  331 7b,  preserved  in  the  collections  of  the  Geological 
Survey  in  Scotland. 
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Stenopora  tenuipora  sp.  nov. 

Plates  XIV,  fig.  10  ;  XV,  figs.  6,  7. 

Description. — (a.)  External  characters.  In  the  single  available  specimen  of  this  species 
the  zoarium  is  composed  of  a  solid  cylindrical  dichotomous  branch  3  mm.  thick.  The 
surface  is  even,  there  being  neither  maculae  nor  monticules.  The  apertures,  numbering 
some  eighty  along  a  distance  of  1  cm.,  have  thin  partitions,  and  are  polygonal  in 
outline.  They  are  generally  of  sub-equal  size,  only  a  few  being  distinctly  smaller  than 
the  average.  An  acanthopore  occurs  at  most  of  the  junction-angles.  The  fractured 
ends  of  the  zoarium  expose  the  casts  of  the  zooecial  tubes,  which  are  seen  to  reach  the 
surface  at  an  acute  angle,  without  a  sharp  bend. 

(b.)  Internal  structure.  In  longitudinal  sections  the  zooecia-walls  are  seen  to  curve 
gently  towards  the  surface.  At  a  distance  from  the  surface  equal  to  about  one-sixth  of 
the  diameter,  they  assume  the  usual  thickening,  which  is  not  very  considerable,  the 
thickness  of  the  wall  being  generally  somewhat  less  than  one-third  of  the  diameter  of  the 
zooecial  cavity.  The  walls  show  no  indications  of  beading,  but  they  are  markedly  flexuous. 
Tabulae  are  generally  confined  to  the  peripheral  region  where  as  a  rule  less  than  six 
are  visible,  separated  by  intervals  which  may  be  less  than  their  own  diameter.  Very  few 
tabulae  occur  in  the  axial  region.  A  peculiar  feature  observed  in  two  of  the  sections 
prepared,  is  that  in  many  instances  the  tabulae  appear  to  be  much  thicker  proximally  than 
distally.  The  ratio  of  axial  region  to  diameter  is  equal  to  about  O’ 7  :  1.  Tangential 
sections  exhibit  clearly  one  of  the  most  characteristic  features  of  the  species,  namely,  the 
polygonal  shape  of  the  zooecial  tubes,  which,  as  already  stated,  is  also  shown  by  the 
apertures.  A  fairly  large  acanthopore,  often  with  a  distinct  central  lumen,  generally 
occurs  at  the  junction-angles.  From  this  description  it  will  be  seen  that  the  aspect  of 
a  tangential  section  is  very  much  like  that  of  the  surface. 

Distribution. — The  specimen  described  here  was  collected  by  Dr.  A.  Vaughan  from 
the  basement  beds ,(Kl)  of  the  Lower  Carboniferous  in  the  Avon  section,  Bristol.  [Since 
the  above  passed  into  the  press,  specimens  referable  to  the  same  species  have  been 
observed  in  a  fragment  of  limestone  from  Hook  Point,  Wexford]. 

Comparable  species. — The  extreme  tenuity  and  the  polygonal  shape  of  the  apertures 
and  zooecia  of  Stenopora  tenuipora  distinguish  it  readily  from  the  other  Stenoporae 
described  in  this  contribution.  Flexuous  walls  and  zooecia  falling  obliquely  on  the 
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surface  are  characters  obtaining  also  in  the  previous  species,  from  which  it  differs  by  the 
above  noted  features. 

Observation. — The  holotype  is  preserved  in  the  collection  of  Dr.  A.  Vaughan,  to 
whom  grateful  thanks  are  due  for  allowing  sections  to  be  made  from  it. 


Genus  Tabulipora  Young;1 

Section  A  : — Species  in  which  the  perforation  of  the  tabulae  occupies  a  central  or  sub¬ 
central  position. 


Tabulipora  scotica  sp.  nov. 

Plates  XIV,  figs.  4  A — 4  D  ;  XV,  figs.  12,  13,  17,  18. 

Description. — (a.)  External  characters.  The  zoarium  consists  of  solid  cylindrical 
dichotomous  branches  from  2  to  7  mm.  in  diameter.  There  are  some  forty  apertures  along 
a  distance  of  1  cm.  Their  partitions  are  rather  thin  and  somewhat  raised,  and  their  out¬ 
line  sub-polygonal.  A  cell  smaller  than  the  average  occurs  sometimes  between  the  larger 
ones.  With  a  strong  lens  an  acanthopore  can  be  seen  at  each  of  the  junction-angles. 
There  are  no  monticules,  but  maculae  of  small  cells  are  common. 

(b.)  Internal  structure.  Longitudinal  and  transverse  sections  show  that  the  peripheral, 
thick-walled  portion  of  the  zooecia  is  at  right  angles  to  the  surface.  The  walls,  which  as 
usual  are  very  thin  in  the  axial  region,  are  in  the  peripheral  region  about  half  as  thick 
as  the  diameter  of  the  zooecial  cavity.  Usually  they  exhibit  a  distinct  moniliform  structure, 
there  being  as  a  rule  some  four  or  five  swellings  ;  but  certain  specimens  not  unfrequently 
evince  a  decided  tendency  towards  the  formation  of  uniform  walls,  both  beaded  and 
unbeaded  walls  co-existing  in  the  same  section.  The  tabuke  bear  a  central  perforation 
the  shape  of  which  is  somewhat  reniform.  The  margin  of  the  perforation  is  usually  raised 
proximally,  appearing  in  section  as  a  short  projection  pointing  downwards.  The  size  of 
the  perforation  is  equal  to  about  one-third  of  the  diameter  of  the  tabula.  The  ratio  of 
axial  region  to  diameter  is  equal  to  0-6  :  1. 

In  tangential  sections  a  small  acanthopore  can  generally  be  seen  at  the  junction- 
angles.  Besides,  there  are  often  numerous  small  dark  spots,  irregular  in  outline,  arranged 
either  in  sporadic  groups  or  in  straight  lines.  A  black  line,  which  may  be  due  to  the 
merging  of  these  black  spots,  sometimes  occurs  between  adjoining  zooecia. 


1  A  description  of  the  genus  is  given  on  p.  149. 
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The  zooecia  have  a  circular  or  sub-circular  section  :  the  sub-polygonal  aspect  of  their 
■apertures  is  therefore  a  superficial  character. 

Distribution. — 'Tabulipora  scotiea  is  a  wide-spread  fossil  throughout  the  Lower 
Limestone  Series  of  Central  Scotland..  Though  not  a  rock-forming  organism,  it  seldom 
fails  to  be  present  whenever  the  rock  was  deposited  under  truly  marine  conditions.  In 
the  Upper  Limestones  the  conditions  which  generally  were  adverse  to  many  of  the 
organisms  which  flourished  in  the  Lower  Limestones,  were  especially  unfavourable 
to  the  Trepostomata  :  undoubted  specimens  of  Tabulipora  scotiea  are  so  far  known  from 
two  Upper  Limestone  localities,  namely  Garpel  Water  near  Muirkirk,  and  Brunston 
Castle  near  Pennycuick,  Midlothian.  It  appears  to  be  rather  rare  in  England.  It  is 
found  in  the  Six  Yards  Limestone  of  Little  Mill,  Northumberland  [J.  R.  4721],  and  an 
imperfectly  preserved  specimen  possibly  belonging  to  it  was  collected  at  Brunton  Quarry, 
half  a  mile  S.E.  of  Chollerford  Station,  Northumberland,  presumably  from  the  Great 
Limestone  [25576].  Tabulipora  scotiea  has  not  yet  been  observed  from  the  Midlands 
and  the  South-West  Province,  nor,  in  the  North- British  area,  from  beds  lower  than  the 
top  of  the  Visean. 

Comparable  species. — Small  specimens  of  Tabulipora  howsei  (Nich.)  bear  a  general 
resemblance  to  Tabulipora  scotiea ,  but  in  the  former  the  ratio  of  axial  region  to  diameter  is 
smaller,  being  05  :  1  instead  of  06  :  1,  and  the  swellings  of  the  walls  are  more  numerous 
and  separated  by  deeper  constrictions.  From  the  Dun  Quarry,  Northumberland, 
Mr.  J.  Rhodes  collected  a  specimen  of  a  Tabulipora  [25570],  which  in  its  general  aspect 
suggests  Tabulipora  scotiea ,  but  differs  from  it  in  having  much  thicker  walls,  in  which 
the  constrictions  are  also  fewer. 

Observations. — The  sections  figured  in  pi.  xv,  figs.  12  and  18,  are  preserved  in  the 
Collections  of  the  Geological  Survey  in  Scotland,  in  Edinburgh.  Fig.  13  is  from  a  slide 
belonging  to  the  Young  Collection,  Kelvingrove  Museum,  Glasgow,  labelled  Tabulipora 

urei  (Flem.),  Billhead  Quarry,  Beith  [^W  *  might  be  stated  here  that  the 

Young  Collection  contains  more  than  one  species,  the  relationships  of  which  are  discussed 
on  p.  165. 

Other  specimens  are  preserved  in  the  Nicholson  Collection,  Aberdeen  University  ; 
the  Neilson  Collection,  Royal  Scottish  Museum,  Edinburgh  ;  and  in  the  collections  of 
.Messrs.  R.  Dunlop  and  J.  Wright. 
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Tabulipora  youngi  sp.  nov. 

Plate  XY,  figs.  19,  20. 

Description. — (a.)  External  characters.  The  zoarium  consists  of  solid  cylindrical 
branches  from  2  to  6  mm.  in  diameter.  About  forty  sub-polygonal  or  sub-circular 
apertures  are  found  along  a  distance  of  1  cm.  Specimens  which  agree  in  their  internal 
structure  show  differences  in  the  thickness  of  the  partitions  of  the  apertures,  which  tend 
to  be  circular,  the  thicker  their  partitions.  In  the  forms  with  thick  partitions  some  ten 
small  acanthopores  encircle  the  aperture. 

(b.)  Internal  structure.  In  the  peripheral  region  the  diameter  of  the  walls  is 
approximately  equal  to  that  of  the  zooecia,  and  is  uniform  throughout.  Some  five 
tabular,  with  reniform  central  perforation,  generally  occur  in  the  peripheral  region,  where 
the  distance  separating  them  is  approximately  equal  to  their  own  diameter.  Tabulae  are 
scarce  in  the  axial  region.  The  ratio  of  axial  region  to  diameter  is  about  0*5  :  1. 
Tangential  sections  show  that  the  acanthopores  are  not  so  regularly  distributed  as  one 
might  infer  from  the  surface  characters.  Numerous  dot-like  acanthopores ( ?)  occur 
between  a  larger  set  generally  localised  in  the  junction -angles. 

Distribution. — Tabulipora  youngi  has  been  found  at  a  number  of  Scottish  Lower 
Limestone  localities.  It  is  not  yet  known  from  other  horizons  or  from  localities  outside 
Central  Scotland. 

Observations. — The  sections  figured  in  pi.  xv.,  figs.  19,  20,  belong  to  a  slide 
preserved  in  the  Young  Collection,  Kelvingrove  Museum,  Glasgow,  labelled  |^01  —  53  ~j 
with  the  name  Tabulipora  urei  (Flem.). 

The  ratio  of  axial  region  to  diameter,  and  the  considerable  thickness  of  the  walls, 
readily  separate  T.  youngi  from  other  Scottish  species. 

Tabulipora  minima  sp.  nov. 

Plate  XY,  fig.  21. 

Description. — (a.)  External  characters.  The  zoarium  consists  of  small  solid 
cylindrical  branches  from  1  to  2  mm.  in  diameter.  As  this  species  is  usually  indifferently 
preserved  it  is  not  possible  to  state  whether  maculse  and  monticules  are  present.  There 
are  about  forty  apertures  along  a  distance  of  1  cm.  Both  circular  and  subpentagonal 
apertures  can  be  seen  on  the  same  zoarium.  A  row  of  minute  acanthopores  can  just  be 
seen  with  the  help  of  a  strong  lens. 
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(b.)  Internal  structure.  In  most  instances  the  thick-walled  peripheral  end  of  the 
zooecia  is  not  at  right  angles  to  the  surface,  but  falls  on  it  somewhat  obliquely.  The 
thickness  of  the  peripheral  end  of  the  walls  is  approximately  equal  to  one-third  of  the 
diameter  of  an  average  zooecium.  Perforated  tabulae  are  present  throughout  the  course 
of  the  zooecia,  but  are  more  abundant  in  the  peripheral  and  sub-peripheral  regions,  where 
the  distance  separating  them  is  usually  less  than  their  own  diameter.  They  are  thick, 
with  a  well  marked  proximally  raised  margin  round  the  perforation.  The  ratio  of  axial 
region  to  diameter  is  0'6  : 1.  Tangential  sections  show  a  moderately  large  acanthopore  at 
most  of  the  junction-angles.  Besides,  in  shallow  sections,  adjoining  zooecia  are  separated 
by  a  row  of  minute  black  dots,  which,  when  close  together,  appear  as  a  black  line. 

Distribution. — Small  branches  presumably  belonging  to  this  species  are  often  found 
in  the  Scottish  Lower  Limestones,  but  since  they  are  usually  too  imperfectly  preserved  to 
permit  of  correct  identification,  it  is  advisable  to  mention  here  only  the  locality  from 
which  tolerably  good  specimens  were  obtained,  namely,  Howood  Quarry,  Renfrewshire. 

Observations. — The  materials  on  which  the  above  description  is  based  are  represented 
by  seventy-eight  sections  on  three  slides  preserved  in  the  Young  Collection  and  labelled 

“  Tabulipora  urei  small  var.”  x  ^  ^  ^  °  y  ^  J  all  from  Howood  Quarry. 
The  section  figured  in  pi.  xv.,  fig.  21,  belongs  to  the  last  of  these  slides. 

Note  on  the  Trepostomata  of  Central  Scotland. 

Besides  the  three  species  described  above,  the  Young  Collection  contains  a  fourth, 
to  which  a  separate  description  is  not  allotted  here,  since  it  seems  to  be  very  rare.  It  is 

depicted  in  pi.  xv.,  fig.  11,  and  the  original  is  one  of  eight  sections  on  a  slide  ^  J 

labelled,  like  the  preceding  species,  with  the  name  Tabulipora  urei  (Flem.).  The  locality 
is  Trearne,  Beith,  Lower  Limestones.  The  specimen  has  an  oval  section,  but  this  is  not 
due  to  crushing.  The  centre  is  obscured  by  infiltrated  matter,  and  has  been  left  blank  in 
the  figure.  The  chief  distinguishing  characters  of  this  species  are  the  small  proportion  of 
the  axial  region  relatively  to  the  diameter,  and  the  slender  walls  and  close  tabulation  of 
the  zooecia  in  the  peripheral  region.  A  specimen  [25572]  resembling  this  one  in  its 
proportions,  but  differing  in  having  less  distinctly  beaded  walls,  was  obtained  by 
Mr.  Rhodes  from  an  old  quarry  N.E.  of  Bowsden,  If  miles  N.W.  of  Lowick,  Northumber¬ 
land  (see  pi.  xiv.,  fig.  6).  With  so  little  material  at  hand  it  is  not  possible  to  say  whether 
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this  form  is  to  be  regarded  as  an  offshoot  from  the  common  Tabulipora  scotica  or  as  a 
mutation  of  Tabulipora  hoivsei  (Nich.). 

Furthermore,  materials,  unfortunately  insufficient  for  close  study,  show  that  a  genus- 
possessing  mesopores  is  also  present  in  the  Lower  Limestones  of  the  East  Kilbride  district. 
Assuming  that  the  specific  distinctions  made  here  are  justified,  it  follows  that  at  least  five- 
species  of  Trepostomatous  Bryozoa  occur  in  the  East  Kilbride  region.  And,  since  Ure’s 
“  Millepore  ”  came  from  that  district,  Young’s  view  that  any  specimen  could  be  regarded 
as  a  topotype  cannot  be  upheld,  nor  can  his  proposal  to  revive  its  first  Linnean  name,. 
Cellepora  urei  Flem.,  be  adopted,1  the  original  of  lire’s  “  Millepore”  being  lost. 

Regarding  the  mutual  relationships  of  the  three  species  Tabulipora  scotica ,  T.  youngi 
and  T.  minima ,  little  can  be  said,  since  they  are  all  from  the  same  horizon  and  their  pro¬ 
genitors  in  lower  deposits  cannot  be  traced.  However,  as  they  qccur  in  the  same 
sediments,  it  does  not  seem  probable  that  they  represent  different  conditions  of  the 
same  organism.  T.  scotica  evinces  a  tendency  to  the  loss  of  moniliform  structure,  but 
the  total  loss  of  this  feature  would  not  suffice  to  evolve  an  organism  undistinguishable 
from  T.  youngi ,  in  which  the  peripheral  portion  of  the  walls  is  thicker  and  longer. 
T.  minima  has  been  compared  with  equal-sized  specimens  of  the  two  other  species,  and  its 
distinguishing  characters  have  been  found  to  hold  good  ;  it  cannot,  therefore,  represent 
small  branches  of  either. 


Tabulipora  howsei  (Nicholson). 

Plates  XIY,  figs.  9  A-9  C  ;  XY,  figs.  22-24. 

1881.  Stenopora  Howsii  Nicholson.  On  the  Structure  and  Affinities  of  the  Genus- 
Monticulipora  and  its  Subgenera,  pp.  82,  83. 

1883.  Stenopora  Hoivsii  Nicholson.  Contributions  to  Micro-Palaeontology.  On 
Stenopora  Howsii ,  Nich.,  with  Notes  on  Monticulipora  ?  tumida ,  Phill.,  and 
Remarks  on  Tabulipora  Urii,  Young.  Ann.  Mag.  Nat.  Hist.,  vol.  xii.,  Fifth 
Series,  p.  285,  pi.  x. 

Description. — (a.)  External  characters.  The  zoarium  consists  of  hollow  or  solid 
branches,  cylindrical  or  oval  in  section,  from  5  to  20  mm.  in  diameter.  Complete  colonies 
have  not  come  under  observation,  but  the  thickest  yet  seen  very  likely  exceeded  20  cm. 
in  length.  The  branching  is  dichotomous  alternate.  The  hollow  and  solid  modes  of 
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growth  often  co-exist  in  the  same  branch,  apparently  without  obeying  any  definite  order 
of  succession.  There  are  40  apertures  along  a  distance  of  1  cm.  They  are  as  a  rule 
sub-polygonal,  their  partitions  being  generally  thin,  but  sometimes  they  are  sub-circular, 
when  the  margins  are  thicker.  An  acanthopore  can  generally  be  seen  at  the  junction- 
angles.  Maculas  of  small  thick- walled  cells  are  common. 

(b. )  Internal  structure.  Longitudinal  sections  are  highly  characteristic :  the  peri¬ 
pheral  end  of  the  walls  is  typically  moniliform.  The  swellings  are  very  numerous — 
numbering  up  to  20  in  large  specimens — and  are  separated  by  pronounced  constrictions. 
The  tabulae  are  few  in  the  axial  region,  but  numerous  in  the  peripheral  region,  where 
they  are  close-set,  being  separated  by  intervals  which  can  be  less  than  their  own  diameter. 
They  bear  a  central  reniform  perforation,  which  is  bordered  by  a  raised  rim  pointing 
towards  the  proximal  end  of  the  tubes.  In  some  instances  the  perforation  is  covered  by 
a  convex  plate,  also  situated  on  its  inner  or  proximal  side.  Two  of  these  peculiar  bodies 
are  shown  in  the  first  and  fifth  tubes  from  the  top,  pi.  xv.,  fig.  22.  The  ratio  of  axial 
region  to  diameter  is  0 '5  :  1  in  cylindrical  branches. 

Tangential  sections  show  two  sets  of  acanthopores  :  comparatively  large  ones  are 
deep  seated,  and  are  restricted  to  the  junction -angles,  while  a  dozen  small  ones  encircle 
the  zooecia  in  shallow  sections. 

The  reniform  shape  of  the  perforation  of  the  tabulae  is  well  shown  on  a  polished 
section  belonging  to  the  Nicholson  Collection,  where  it  can  be  seen  that  the  perforation 
is  not  orientated  in  any  definite  direction. 

Distribution. — The  holotype — and  many  paratypes  preserved  in  the  Nicholson  Col¬ 
lection — are  from  Redesdale,  Northumberland,  presumably  from  the  shale  associated  with 
the  Ironstone,  where  both  the  hollow  and  solid  forms  co-exist.  Small  specimens  referable 
to  T.  howsei  were  collected  by  Mr.  J.  Rhodes,  1  mile  E.  of  Waterhead  [R.  3431]  ;  at 
Hirsthead  Sike,  Liddel  Water,  Cumberland  [R.  3278]  ;  and  at  Chatton  Quarry,  Chatton 
Moor,  Northumberland  [R.  4586],  the  last  being  from  the  Woodend  Limestone,  pre¬ 
sumably.  In  Scotland  large  examples  were  obtained  from  the  top  of  the  Calciferous 
Sandstone  at  Arbigland,  Kirkcudbrightshire,  and  from  the  position  of  the  Lawston  Linn 
Limestone,  a  quarter  of  a  mile  N.W.  of  Grilnockie  Tower,  Dumfriesshire.  It  is 
interesting  to  note  that  the  above  localities  may  in  a  broad  way  be  said  to  lie  on 
the  same  horizon,  approximately  near  the  middle  of  tbe  Visean.  Remarkably  large 
examples  were  collected  from  a  black  limestone — probably  the  Poolvash  Limestone — at 
Port  St.  Mary,  Isle  of  Man,  by  Messrs.  J.  Smith,  R.  Dunlop  and  J.  Wright.  Another 
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specimen  from  the  Isle  of  Man  is  preserved  in  the  Sedgwick  Museum,  Cambridge 
[No.  300]. 

Quite  typical  examples  of  Tabulipora  howsei  occur  in  the  Carboniferous  rocks  of 
Ireland.  The  Collection  of  the  Geological  Survey  of  Ireland  contains  a  specimen 
preserved  in  black  shale,  with  the  indication  :  Tyrone,  Clogher,  agreeing  closely  with 
Portlock’s  Favosites  tumicla 1  which  is  also  from  that  locality.  More  precise  indications 
regarding  its  horizon  are  afforded  by  materials  collected  by  Mr.  W.  B.  Wright  in  the 
Bundoran  district,  where  T.  howsei  occurs  in  the  Upper  Calp  Shales,  accompanied  by  a 
variant  in  which  the  proportional  size  of  axial  region  to  diameter  is  greater  than  in  the 
typical  form. 

Fully  developed  specimens  of  T.  howsei  are  such  striking  objects  that  they  could  not 
possibly  be  overlooked  by  collectors.  It  may  thus  be  safely  assumed  that  the  species  does 
not  occur  in  Central  and  South-Western  England,  conditions  suitable  to  its  development 
having  restricted  it  to  the  North -British  area,  the  Isle  of  Man  and  Northern  Ireland. 

Comparable  species .- — The  large  size  that  T.  howsei  attains  when  developed  under 
favourable  conditions  distinguishes  it  at  first  sight  from  all  the  other  British 
Trepostomatous  Bryozoa.  The  smaller  examples  are  distinguished  from  T.  scotica  by  the 
more  pronounced  beading  of  their  walls  and  the  smaller  proportions  of  the  axial  region. 
The  presence  in  the  East  Kilbride  district  of  a  small  form  with  similar  wall -structure,  but 
with  much  narrower  axial  region,  has  already  been  noted.  A  specimen  -collected  by 
Mr.  J.  Ingram  from  a  loose  block  of  limestone  near  Settle,  has  similar  proportions,  but 
indistinct  beading. 

A  specimen  preserved  in  the  Collections  of  the  Geological  Survey  of  Ireland  [1989c] 
from  the  Lower  Limestone  of  Gibbonstown,  Limerick,  appears  to  be  closely  related  to 
T.  howsei ,  from  which  it  differs  mainly  in  having  thicker  walls.  This  is  the  only  record 
of  a  centrally  perforated  Tabulipora  from  Tournaisian  beds. 

Species  bearing  a  strong  resemblance  to  7.  howsei  occur  outside  Britain.  T.  arctica 
(Nich.)  [ Stenoporci  howsii ,  var.  arctica  Auct.]  2  from  the  Upper  Carboniferous  rocks  of 
Feilden  Isthmus,  Lat.  82°48'N.,  differs  mainly  in  having  slightly  smaller  zooecia.  The 
American  fauna  contains  two  species  agreeing  with  T.  hoivsei  in  the  pronounced  beading 
of  the  walls,  namely  7.  americana  (Ulrich)  and  T.  conferta  (Worthen).  The  first  of 
these  agrees  closely,  differing  only  in  the  slightly  larger  size  of  the  zooecia  and  the  more 
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nearly  circular  shape  of  the  perforation  ;  the  other  differs  by  the  same  characters,  and  in 
having  stronger  acanthopores. 

Nicholson’s  species  is  mentioned  by  Romanowski,  who  appears — the  text  is  in 
Russian — to  compare  it  with  his  Stenopora  lahusmi ,  which  it  certainly  resembles  in  its 
mode  of  growth  and  strongly  beaded  walls.  But  the  Russian  species  is  depicted  as 
having  complete  tabulae.1 

Observations. — 7.  hoivsei  has  sometimes  been  recorded  as  Monticulipora  injiata  de 
Koninclc.  That  there  are  good  grounds  for  considering  the  latter  to  be  very  distinct  from 
the  former,  is  shown  on  p.  183. 

The  specimen  figured,  pi.  xv.,  figs.  22-24,  was  collected  by  Mr.  A.  Macconochie  on 
the  left  bank  of  the  River  Esk,  a  quarter  of  a  mile  N.W.  of  Grilnockie  Tower,  Dumfries¬ 
shire,  from  a  bed  situated  at  the  horizon  of  the  Lawston  Linn  Limestone  [M.  648f]. 


Tabulipora  tenuimuralis  sp.  nov. 

Plate  XY,  figs.  25-27. 

Description. — (a.)  External  characters.  The  zoarium  is  composed  of  hollow  or 
solid  branches  from  5  to  10  mm.  in  diameter.  Some  forty-five  apertures  occur  along 
a  distance  of  1  cm.  They  have  thin  partitions  and  are  markedly  polygonal  in  outline. 
Maculae  of  small  cells  are  surrounded  by  apertures  larger  than  the  average.  A  small 
acanthopore  occupying  the  junction-angles  can  be  made  out  with  the  help  of  a  strong  lens. 

(b.)  Internal  structure.  The  peripheral  end  of  the  walls  is  at  right  angles  to  the 
surface.  The  walls,  though  showing  moniliform  structure,  are  remarkably  thin.  They 
are  flexuous  and  sometimes  appear  as  if  anastomosed.  The  tabulas  are  close-set,  generally 
less  than  their  diameter  apart.  The  perforation  is  not  so  nearly  central  as  in  the 
preceding  species,  but  somewhat  sub-central,  and  appears  to  be  circular.  The  ratio  of 
axial  region  to  diameter,  in  the  solid  form,  is  0'5  :  1. 

Seen  in  tangential  sections,  the  zooecia  have  a  polygonal  outline.  The  acanthopores, 
moderately  large,  are  all  of  the  same  size  and  generally  occupy  the  junction-angles, 
occurring  rarely  elsewhere. 

Distribution. — A  few  specimens  of  the  hollow  form  of  this  species,  from  Raven  stone- 
dale,  are  preserved  in  the  Nicholson  Collection.  A  solid  specimen  was  collected  by 
Mr.  Rhodes  at  the  Eelwell  Quarry,  near  Lowick,  which  is  referred  to  the  D  2  zone. 
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Comparable  species. — The  tenuity  of  the  peripheral  end  of  the  walls  is  a  character 
which  occurs  in  one  only  of  the  other  known  species  of  Section  A  of  Tabulipora ,  namely 
T.  maeandria  sp.  nov.,  a  species  agreeing  closely  in  its  internal  structure,  but  exhibiting 
a  most  unusual  mode  of  growth. 

Observations. — The  sections  figured,  pi.  xv.,  figs.  26,  27,  are  from  one  of  the 
Ravenstonedale  specimens  in  the  Nicholson  Collection,  while  fig.  25  is  from  the  Lowick 
specimen  [25571],  preserved  in  the  Collections  of  the  Geological  Survey  in  London. 

fUlC-7  &UA  -U  1**  f’tj  .  v 4  ^ 

Tabulipora  maeandria  sp.  nov. 

Plate  NY,  figs.  28,  29. 

Description. — (a.)  External  characters.  The  type  consists  of  an  irregular  mass, 
40  mm.  long,  some  25  mm.  in  width,  and  13  mm.  thick,  composed  of  zooecia  attached  to 
an  epizoarium  which  is  repeatedly  folded  upon  itself.  Where  the  lower  surface  of  the 
epizoarium  is  exposed,  it  is  seen  to  be  wrinkled. 

(b.)  Internal  characters.  The  proximal  end  of  the  zooecia  is  nearly  parallel  to  the 
epizoarium,  the  distal  end  being  at  right  angles.  The  wails  are  thin  throughout,  with  a 
few  slender,  but  distinct  swellings  in  the  distal  region,  which  attains  5  mm.  in  length. 
Owing  to  the  thinness  of  the  walls,  the  zooecia  have  a  polygonal  section.  The  tabulae 
are  separated  by  intervals  which  can  be  less  than  their  own  diameter,  and  bear  a  small 
subcentral  perforation.  A  small  acanthopore  can  be  seen  at  the  junction-angles.  There 
are  some  forty-five  zooecia  along  a  distance  of  1  cm. 

Distribution. — The  type,  and  two  or  three  specimens  probably  conspecific  with  it, 
were  collected  by  Mr.  J.  Smith  from  the  white  limestone  of  Poolvash,  Isle  of  Man. 

Comparable  species. — The  similarity  between  the  internal  structure  of  Tabtdipora 
tenuimuralis  and  that  of  T.  maeandria  has  already  been  noted.  Were  future  investigations 
to  disclose  the  existence  of  the  former  as  offshoots  attached  to  the  latter,  then  the  two 
species  could  be  united,  if  the  peripheral  region  of  T.  tenuimuralis  were  shown  to 
attain  the  length  it  has  in  T.  maeandria.  An  analogous  mode  of  growth  is  exhibited  in 
a  specimen  preserved  in  the  Collections  of  the  Geological  Survey  of  Ireland.  It  is 
fragmentary,  but  judging  from  its  shape,  it  must  have  belonged  to  a  mass  of  considerable 
size,  not  unlike  Stenopora  crinita  Lonsdale,  as  figured  by  Mr.  R.  Etheridge.1  The  zooecia 
are  much  larger  than  in  T.  maeandria ,  and  the  appearance  of  the  casts  seems  to  show 
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that  the  walls  were  more  closely  beaded.  The  nature  of  the  tabulation  could  not  be 
studied.  This  specimen  is  from  Donaghenry,  Tyrone  (Upper  Limestones),  and  is 
probably  the  form  referred  to  Favosites  fibrosa  by  Portlock.1 

Observations. — The  above  description  had  to  be  drawn  up  partly  from  the 
examination  of  polished  surfaces,  the  extreme  brittleness  of  the  specimen  precluding  the 
possibility  of  making  satisfactory  slides. 


Genus  Tabulipora  Young. 

Section  B  : — Species  in  which  the  perforation  of  the  tabulae  occupies  a  lateral  position, 
distal  in  relation  to  the  general  direction  of  growth.  . —  .  o 


Tabulipora  sparsitabulata  sp.  nov. 


c>  bb 

N 


Plates  XIV,  fig.  7  ;  XV,  fig.  31  ;  XVI,  fig.  1. 

Description.- — (a.)  External  characters.  In  the  examples  that  have  come  under 
observation  the  zoarium  is  hollow,  and  attains  a  thickness  of  15  mm.  There  are 
from  forty  to  fifty  polygonal  apertures  along  a  distance  of  1  cm.  Clusters  of  cells 
smaller  than  the  average  occasionally  occur.  An  inconspicuous  acanthopore  can  be  made 
out  at  the  junction-angles,  with  the  help  of  a  strong  lens. 

(b.)  Internal  structure.  The  proximal  portion  of  the  walls  is  short  and  forms 
a  variable  angle  with  the  epizoarium.  The  peripheral  part  is  long,  and  at  right  angles 
to  the  direction  of  growth  of  the  zoarium,  and  shows  distinct  moniliform  structure.  The 
thickening  is  more  considerable  than  one  would  infer  from  the  aspect  of  the  apertures. 
The  tabular  are  scanty,  numbering  at  most  five  to  each  tube,  across  which  they  extend 
only  partly,  leaving  an  untabulated  space,  which  is  always  situated  on  the  distal  side 
of  the  tube,  relatively  to  the  direction  of  growth  of  the  colony. 

Seen  in  tangential  sections,  the  zooecia  have  a  circular  outline.  Small,  but  deep- 
seated  acanthopores  are  localised  at  the  junction-angles,  while  a  row  of  black  dots, 
possibly  of  the  nature  of  acanthopores,  occasionally  encircles  the  zooecia  as  seen  in 
shallow  sections.  ' 

Distribution. — The  specimen  taken  as  the  type  was  collected  by  Mr.  J.  Rhodes 
in  the  bed  of  a  streamlet  E.  of  Wood  Park,  1^  miles  N.N.W.  of  Wark  Parish  Church, 
Northumberland  [25578].  J .  sparsitabulata  occurs  also,  in  the  same  county,  at 
Barmoor  Redhouse  Quarry,  miles  S.W.  of  Lowick  [25573]  ;  at  the  Woodend 
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Quarry,  3J  miles  W.N.W.  of  Lowick  [25574]  ;  at  a  quarry  three -eighths  of  a  mile 
N.E.  of  the  Demesne,  Gunnerton  [25577]  ;  and  somewhat  doubtfully  at  Closehead 
Old  Lime  Quarry,  three-quarters  of  a  mile  E.  of  Otterburn  Church  [25575].  In 
Cumberland,  it  was  collected  from  the  bed  of  a  streamlet  at  Longcleuchside,  and  at 
Hirsthead  Sike,  Liddel  Water  [R.  3043,  R.  3237].  Tn  Scotland,  it  occurs  at  Lawston 
Linn.  All  these  localities  seem  to  be  close  to  each  other  in  stratigraphical  position, 
which  in  the  main  may  be  assigned  to  the  D  L  zone  of  the  Yisean. 

From  the  Irish  fauna  a  few  examples  of  Tabulipora  have  come  under  observation, 
which  present  the  same  general  characters  as  T.  sparsitabulatci  and  yet  show  certain 
differences  of  apparently  secondary  importance.  The  illustrations  given  in  pi.  xv., 
fig.  30,  and  pi.  xvi.,  fig.  2,  are  from  a  specimen  from  Tyrone — the  precise  locality 
is  not  known— preserved  in  the  Collections  of  the  Geological  Survey  of  Ireland.  At 
first  sight  the  close  beading  of  the  walls  might  determine  its  allocation  to  a  distinct 
species.  As,  however,  a  specimen  collected  by  Mr.  W.  B.  Wright  at  Kinlough,  Bundoran 
(Upper  Calp  Shale),  shows  the  co-existence  of  both  close  and  wide  beading  within  the 
same  zoarium,  the  Irish  representatives  may  tentatively  be  placed  here  until  the 
taxonomic  value  of  this  varietal  character  can  be  better  estimated. 

In  the  South-West  Province  specimens  of  this  species  were  collected  by 
Mr.  J.  Pringle  from  cliffs  on  the  west  and  south  sides  of  Bullslaughter  Bay,  1^  miles 
W.S.W.  of  Bosherston.  The  horizon  is  Dl  [Pg.  1964,  Pg.  2078]. 

Observations. — Considerable  difficulty  was  experienced  in  separating  this  species 
and  the  next  from  several  forms  into  which  they  appear  to  merge.  Owing  to  the 
insufficiency  of  materials  it  is  not  possible  to  ascertain  the  degree  of  relationship  of 
these  apparently  allied  forms,  which  are  discussed  more  fully  in  the  observations  on 
the  next  species. 


Tabulipora  crassimuralis  sp.  nov. 

Plates  XIV,  fig.  8  ;  XVI,  figs.  5,  6. 

Description. — (a.)  External  characters.  In  the  materials  at  hand  the  zoarium  is 
hollow,  from  3  to  12  mm.  thick,  cylindrical  or  flattened.  The  shape  of  the  apertures 
varies  from  sub-oval  to  sub-polygonal.  They  have  generally  thick  partitions,  and 
number  about  forty  along  a  distance  of  1  cm.  Small  acanthopores  can  be  seen  by  means 
of  a  lens. 
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(b.)  Internal  structure.  The .  peripheral  part  of  the  zooecia  is  short  and  somewhat 
oblique  relatively  to  the  long  axis  of  the  zoarium.  In  that  portion  of  their  course 
the  walls  are  very  thick.  In  the  type-specimen  they  do  not  show  moniliform  structure. 

The  tabulae  are  scarce — at  most  five  to  each  zooecium — and  extend  only  half-way 
across  the  cavity.  Tangential  sections  near  the  surface  show  that  the  acanthopores  are  of 
two  sizes  :  larger  ones  occupy  the  junction-angles  while  numerous  minute  ones  encircle 
the  zooecia. 

Distribution. — The  original  of  pi.  xvi.,  figs.  5  and  6.  was  collected  by  Mr.  E.  Dixon 
150  yards  S.E.  of  Stackpole  Quay  Farm,  Stackpole,  from  beds  belonging  probably  to  the 
C  zone  of  the  Lower  Carboniferous  [E.  D.  998].  A  specimen  differing  from  the  type  in 
having  slightly  moniliform  walls,  was  found  at  Blucks  Pool,  S.  end  of  Freshwater  West, 
Pembrokeshire,  in  beds  belonging  to  the  top  portion  of  the  Tournaisian  [E.  D.  1750]. 

Comparable  species. — The  last  mentioned  specimen  seems  to  be  intermediate  between 
the  type  and-  two  forms  in  which  the  peripheral  end  of  the  walls  is  thinner  and  more 
distinctly  moniliform,  thus  suggesting  affinities  to  T.  sparsiiabulata.  One  of  these 
[E.  D.  995]  occurs  with  the  type  at  Stackpole  ;  the  other  comes  from  The  Wash, 
Castlemartin,  and  belongs  probably  to  the  Syringothyris  Zone. 

A  specimen  collected  on  the  English  side  of  Penton  Bridge,  Cumberland,  from  a  bed 
characterised  by  the  typical  form  of  Productus  giganteus  (Mart.),  has,  like  T.  crassimuralis , 
thick  unbeaded  walls,  but  the  peripheral  end  of  the  tubes  being  longer  it  may  equally 
well  be  considered  as  bearing  affinities  to  T.  sparsitabulata. 

Tabulipora  multitabulata  sp.  nov. 

Plate  XVI,  figs.  3,  4. 

Description.— (a.)  External  characters.  In  the  specimens  that  have  come  under 
observation,  the  zoarium  consists  of  solid  cylindrical  dichotomous  branches  from  4  to 
7  mm.  thick.  The  apertures  number  about  60  along  a  distance  of  1  cm.  Their  outline 
is  circular  and  the  partitions  are  rather  thick.  An  aperture  smaller  than  the  average  is 
frequently  interpolated  between  the  main  ones.  By  means  of  a  strong  lens  a  row  of 
acanthopores  can  be  seen  encircling  the  zooecia. 

(b.)  Interned  structure.  The  peripheral  part  of  the  zooecia  is  long  and  at  right 
■angles  to  the  long  axis  of  the  zoarium.  In  that  portion  of  their  course  the  walls  are  as 
thick  as,  or  thicker  than  the  diameter  of  the  enclosed  zocecial  cavity,  and  afford  a  slight 
suggestion  of  moniliform  structure. 
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The  tabular  are  scarce  in  the  axial  region  and  numerous  in  the  peripheral  region, 
where  they  are  less  than  a  zooecial  diameter  apart  and  may  number  up  to  ten  or  more. 
They  extend  half  way  across  the  cavity. 

The  smaller  cells  exhibit  the  same  features  as  the  larger  ones,  and  are  therefore 
probably  not  of  the  nature  of  mesopores. 

_  The  ratio  of  axial  region  to  diameter  is  05  :  1.  Tangential  sections  show  the 
presence  of  two  sets  of  acanthopores.  The  larger  ones,  occasionally  showing  a  central 
lumen,  are  restricted  to  the  junction-angles,  while  as  many  as  ten  of  the  smaller  ones 
encircle  the  zooecia. 

Distribution. — A  specimen  of  highly  crinoidal  limestone  contains  several  fragments 
of  this  species  [Rh.  2247].  It  was  collected  by  Mr.  J.  Rhodes  three-quarters  of  a  mile 
E.N.E.  of  Stockdale  Farm  house,  in  the  Settle  district.  T.  muititabulata  has  not  been 
found  to  occur  elsewhere. 

Observations. — The  small,  closely  tabulated  zooecia  of  this  species  distinguish  it 
readily  from  the  other  members  of  the  group  described  in  this  contribution. 

Tabulipora  wexfordensis  spc  nov. 

Plates  XIV,  fig.  13  ;  XVI,  fig.  7. 

Description. — (a.)  External  characters.  The  type  and  only  known  specimen  consists 
of  a  solid  cylindrical  zoarium  4  mm.  thick,  branching  dichotomously.  The  apertures,  of 
which  there  are  some  fifty  along  a  distance  of  1  cm.,  are  sub-polygonal  in  outline,  their 
partitions  being  generally  thin.  A  strong  lens  snows  the  presence  of  an  acanthopore  at 
the  junction-angles.  Transverse  fractures  show  that  the  peripheral  end  of  the  zooecia  is 
not  at  right  angles  to  the  surface,  but  falls  on  it  obliquely. 

(b.)  Internal  structure.  The  thickness  of  the  walls  at  the  peripheral  end  is 
usually  equal  to  less  than  half  the  diameter  of  an  average  zooecium.  In  that  portion  of 
their  course  the  walls  have  from  two  to  three  swellings  separated  by  shallow  constrictions. 

The  tabular  are  scarce  in  the  axial  region,  but  more  numerous  in  the  peripheral  end 
of  the  zooecia,  where  they  can  be  occasionally  much  less  than  a  zooecial  diameter  apart. 
The  ratio  of  axial  region  to  diameter  is  0*6  :  1.  Seen  in  tangential  sections,  the  zooecia 
are  circular  or  sub-oval,  not  sub-polygonal  as  might  be  inferred  from  the  aspect  of  their 
apertures.  The  acanthopores  are  small,  and  sporadically  developed  at  the  junction-angles. 

Distribution. — 7.  wexfordensis  is  so  far  known  from  one  locality  only,  namely, 
Hook,  Wexford,  Ireland  ;  that  is,  from  a  bed  of  Tournaisian  age  presumably. 
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Comparable  species. — Of  the  other  7 abuliporae  with  laterally  perforate  tabulae,  the 
only  one  to  share  with  T.  wexfordensis  the  character  of  having  zooecia  falling  obliquely  on 
the  surface,  is  T.  crassimuralis ,  whose  thick  walls  afford  a  ready  distinguishing  feature. 

Observation. — The  original  of  pi.  xvi.,  fig.  7,  is  preserved  in  the  Collections  of  the 
Geological  Survey  of  Ireland. 


Tabulipora  debilis  sp.  nov. 

Plate  XVI,  fig.  8. 

Description. — (a.)  External  characters.  In  the  two  specimens  that  have  come  to 
hand  the  zoarium  is  hollow  and  tapers  appreciably,  the  diameter  being  1  cm.  near  the 
base  of  the  zoarium,  and  only  8  mm.  above  the  base.  The  surface  is  not  shown. 

(b.)  Internal  structure.  The  zooecia — of  which  there  are  some  forty  along  a  distance 
of  1  cm. — are  attached  to  the  epizoarium  along  a  very  small  portion  of  their  course  and 
soon  assume  a  direction  perpendicular  to  the  long  axis  of  the  zoarium.  The  walls  are 
hardly  thicker  in  their  peripheral  portion  than  in  the  axial  region. 

The  tabulae  are  somewhat  more  than  a  zooecial  diameter  apart  and  extend  only  partly 
across  the  cavity. 

In  tangential  section  the  extreme  thinness  of  the  walls  is  well  shown,  the  zooecia 
having  consequently  a  polygonal  outline.  Acanthopores  occur  at  the  junction- 
angles  only. 

Distribution. — The  illustration  is  from  one  of  two  specimens  in  the  Nicholson 
Collection,  which  are  from  Stebden  Hill,  Cracoe,  near  Skipton,  Yorkshire. 

Observations. — Nicholson  labelled  these  two  specimens  cf.  Verticillopora  dubia 
M‘Coy.  From  the  above  description  it  will  be  seen  that  the  resemblance  is  merely  one 
of  zoarial  shape. 

The  remarkable  thinness  of  the  walls  distinguishes  this  species  from  all  the  other 
members  of  the  grqup  described  here. 


Tabulipora  spp. 

Two  forms  too  insufficiently  represented  to  warrant  a  separate  description  may  be 
recorded  here.  Both  belong  to  Section  B  of  Tabulipora ,  which  thus  appears  to  be  the 
richest  in  species  in  the  British  Carboniferous  rocks. 
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Specimen  R.  2749,  from  near  Kirk  Beck,  Cumberland,  is  a  small  solid  branch, 
characterised  by  a  short  peripheral  region  and  the  scarcity  of  the  tabulae. 

From  the  Upper  Calp  Shale  of  Bundoran,  Ireland,  Mr.  W.  B.  Wright  collected  a 
Tabulipora  remarkable  by  the  extreme  minuteness  of  the  zooecia,  of  which  seventy  occur 
along  a  distance  of  1  cm.  The  peripheral  region  is  long.  The  tabular  are  more  abundant 
in  the  portion  preceding  the  final  bending  than  in  the  peripheral  region.  The  walls  are 
irregularly  moniliform  and  acanthopores  are  absent.  The  ratio  of  axial  region  to 
diameter  is  05:1. 


G-enus  Batostomella  Ulrich.1 

Batostomella  bundokensis  sp.  nov. 

Plate  XVI,  figs.  16,  17. 

Description. — (a.)  External  characters.  The  type  consists  of  a  solid,  regularly 
cylindical  branch  5  mm.  thick.  The  surface  appears  smooth  to  the  naked  eye.  By  means 
of  a  strong  lens,  the  zooecial  apertures,  of  which  there  are  some  sixty  along  a  distance  of 
1  cm.,  are  seen  to  be  surrounded  by  numerous  smaller  apertures.  Both  are  sub-circular. 
The  acanthopores  are  not  readily  seen.  Maculae  or  monticules  appear  to  be  absent. 

(b.)  Internal  structure.  Vertical  sections  show  that  the  axial  region  is  narrow,  and 
the  bend  to  the  periphery  abrupt  and  at  right  angles,  while  the  thickening  of  the  walls 
is  considerable,  assuming  sometimes  a  roughly  moniliform  structure.  Each  zooecium  is 
accompanied  by  a  variable  but  considerable  number  of  mesopores.  The  tabular  are  very 
thin  and  are  present  at  irregular  intervals,  it  being  quite  possible  that,  owing  to  their 
thinness,  they  escape  observation  when  the  slide  is  ground  to  the  usual  thickness.  In  the 
portion  of  the  slide  selected  for  the  drawing  reproduced  in  pi.  xvi.,  fig.  17,  the  tabulae  of 
the  zooecium  appear  as  centrally  perforated,  while  those  of  the  mesopores  are  complete 
except  for  interruptions  probably  attributable  to  tearing  off  during  the  process  of 
grinding  the  slide. 

In  tangential  sections  the  zooecia  and  the  mesopores  have  a  circular  outline.  The 
acanthopores  are  much  larger  than  appears  at  the  surface.  They  occur  principally 
at  the  junction-angles  of  the  mesopores,  while  smaller  ones  are  occasionally  seen  round 
the  zooecia. 

The  ratio  of  axial  region  to  diameter  is  05  :  1. 


A  diagnosis  of  the  genus  is  given  on  p.  150. 
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Distribution. — The  original  of  pi.  xvi.,  figs.  16,  17,  was  collected  by  Mr.  W.  B. 
Wright,  from  the  Upper  Calp  Shale  of  Bundoran,  Ireland.  This  is  the  only  locality 
in  the  British  Isles  at  which  a  Carboniferous  Batostomella  has  so  far  been  found. 

Comparable  species. — The  arrangement  of  the  tabula;  and  acanthopores  shows  some 
resemblance  to  that  of  the  American  Batostomella  spinulosa  Ulrich,  which  differs  in  having 
larger  zooecia  and  a  shorter  peripheral  region.1  Longitudinal  sections  of  B.  bundorensis 
might,  when  the  tabulae  are  not  shown,  easily  be  confounded  with  sections  of  certain  of 
the  species  classed  here  as  Dyscritella  ;  but  the  latter  have  angular  mesopores,  and 
tangential  sections  will  show  the  difference. 


Genus  Leioclema  Ulrich.2 

Leioclema  avonense  sp.  nov. 

Plate  XIV,  figs.  14-16. 

Description. — (a.)  External  characters .  In  the  specimens  examined  the  zoarium  is 
composed  of  solid  cylindrical  branches  attaining  a  thickness  of  22  mm.  The  apertures 
of  the  zooecia  are  separated  by  interspaces  so  thin  that  their  outline  is  consequently 
polygonal  ;  some  thirty  occur  along  a  distance  of  1  cm.  The  mesopores  are  angular 
and  rather  irregularly  distributed.  The  condition  of  the  surface  is  such  that  the  external 
characters  of  the  acanthopores  cannot  be  determined.  It  is  also  not  possible  to  say 
whether  maculae  or  monticules  are  present,  but  neither  occurs  in  the  small  portion  of 
surface  available  for  study. 

( b .)  Internal  structure.  The  zocecia  are  longitudinal  in  the  axial  region.  By  a 
rather  gentle  turn  they  assume  a  radial  direction,  but  without  evincing  any  appreciable 
thickening  of  their  walls,  most  of  the  inter-zooecial  space  being  occupied  by  the  mesopores. 
The  tabulae  are  scarce  and  irregularly  distributed  in  the  zooecia.  They  are  much  more 
abundant  in  the  mesopores,  though  not  crowded,  being  generally  more  than  their  diameter 
apart.  In  both  sets  of  tubes  they  are  always  complete,  and  much  stouter  than  in  the 
majority  of  the  species  of  Trepostomata  noticed  in  this  contribution. 

Owing  to  the  absence  of  a  sharp  change  of  direction  in  the  course  of  the  tubes,  it  is 
not  possible  to  determine  exactly  the  ratio  of  axial  region  to  diameter.  It  probably 
oscillates  between  05  :  1  and  0*6  : 1. 
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1  42,  pi.  lxxv.,  fig.  1. 


2  A  diagnosis  of  the  genus  is  given  on  p,  151. 
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The  acanthopores  are  conspicuous.  They  occur  generally  at  the  junction-angles,  and 
owing  to  the  thinness  of  the  walls  project  into  the  cavities  of  the  zocecia  and  mesopores. 
Their  centre  does  not  show  a  lumen,  but  is  much  darker  than  the  peripheral  portions. 

Tangential  sections  show  that  the  mesopores  do  not  form  more  than  a  single  row 
between  the  zocecia,  and  occasionally  the  zooecia  are  in  juxtaposition  without  any 
mesppores  intervening. 

Distribution. — The  above  description  is  based  on  the  examination  of  several  specimens 
discovered  by  Prof.  S.  Reynolds,  of  Bristol,  and  kindly  lent  by  Dr.  T.  F.  Sibly. 
They  are  from  the  basement  beds  (K  1  zone)  of  the  Carboniferous  rocks  of  the  Avon 
section,  and  occur  with  Cleistoporci  and  Productus  bassus  Yaughan.1  This  species  has 
not  so  far  been  met  with  from  other  localities. 

Observations. — Leioclema  avonense  is  the  only  British  Carboniferous  species  of 
Leiodema  yet  found,  and  does  not  appear  to  be  closely  related  to  any  of  the  numerous 
American  species  of  this  genus. 

It  is  interesting  to  note  that — so  far  as  ascertained — the  size  of  the  present  species 
is  apparently  greatly  in  excess  of  that  generally  attained  by  the  other  members  of 
the  genus. 


Genus  Dyscritella  Girty.2 

Dyscritella  miliaria  (Nicholson). 

Plate  XVI,  figs  9,  10. 

1881.  Monticulipora  tumida ,  var.  miliaria  Nicholson.  The  Genus  Monticulipora 
and  its  Sub-Genera,  p.  123,  pi.  iii.,  fig.  2. 

Description. —  (a.)  External  characters.  The  zoarium  consists  of  solid  cylindrical 
branches  from  2  to  4‘5  mm.  thick.  Some  forty-five  zooecial  apertures  occur  along'a  distance 
of  1  cm.  Their  outline  is  circular.  They  are  never  in  contact,  being  separated  by  a 
variable  number  of  minute  sub-angular  mesopores.  Maculae  of  mesopores  are  not 
uncommon.  The  acanthopores  cannot  be  seen,  even  with  a  strong  lens. 

(b.)  Internal  structure.  The  peripheral  portion  of  the  zooecia- walls  is  greatly 
thickened  and  at  right  angles  to  the  long  axis  of  the  zoarium.  The  most  conspicuous 
feature  of  longitudinal  sections  is  the  large  number  of  mesopores,  which  appear  as 


1  From  information  kindly  supplied  by  Dr.  Sibly. 

2  A  diagnosis  of  the  genus  is  given  on  p.  151. 
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digitations  of  the  main  walls.  They  are  generally  shallow,  few  reaching  the  bend 
preceding  the  final  change  of  direction  of  the  walls.  In  some  portions  of  the  slide 
figured  in  pi.  xvi.,  fig.  10,  they  are  seen  to  deviate  from  their  general  direction  shortly 
after  leaving  their  point  of  origin. 

In  the  materials  at  hand  the  tabula — seen  only  in  some  of  the  zooecia — are  so 
scanty  and  ill-defined  that  it  is  not  possible  to  say  whether  they  are  perforate  or 
complete.  The  ratio  of  axial  region  to  diameter  is  0‘ 5  :  1. 

Seen  in  tangential  sections,  the  zooecia  have  occasionally  a  petaloid  outline.  A 
number  of  them  are  seen  to  be  encircled  by  a  dark  ring  separated  from  the  zooecial 
cavity  by  a  narrow  light-coloured  band.  The  interzocecial  spaces  are  occupied  by  a 
variable  number  of  unequal-sized,  sub-angular  mesopores,  and  by  numerous  conspicuous 
acanthopores.  The  latter  are  mostly  of  the  same  size,  and  often  show  the  central  lumen. 

Distribution. — The  only  specimens  which  can  with  certainty  be  referred  to  D.  miliaria 
are  a  few  metatypes  in  the  Nicholson  Collection.  They  are  from  Redesdale,  Northumber¬ 
land.  Nicholson’s  statement  that  the  form  is  common  in  the  Lower  Carboniferous  rocks 
of  Great  Britain  generally,  is  not  corroborated  by  the  examination  of  his  collection.  In 
fact,  species  possessing  mesopores  are  rather  rare  in  this  country.  Specimens  in  the  main 
resembling  the  Redesdale  species,  but  differing  in  having  fewer  mesopores,  were  collected 
by  Mr.  J.  Rhodes  in  the  bed  of  the  river  Black  Line,  opposite  Cumcrook,  one  mile 
S.  of  Clattering  Ford,  Cumberland  [R.  2679]. 

Observation. — The  original  of  Nicholson’s  species  was  not  available,  but  the  foregoing 
description  is  drawn  up  from  the  examination  of  metatypes  in  the  Nicholson  Collection. 

Dyscritella  nana  sp.  nov. 

Plates  XIV,  fig.  11  ;  XVI,  figs.  18-20. 

Description. — (a.)  External  characters.  The  zoarium  consists  of  small,  solid,  cylin¬ 
drical,  dichotomous  branches  averaging  less  than  1  mm.  in  diameter.  There  are  some 
sixty  zooecial  apertures  along  a  distance  of  1  cm.  They  are  slightly  oval  and  are 
separated  by  interspaces  equal  to  their  own  diameter.  The  interspaces  appear  either  as 
pierced  by  the  minute  angular  apertures  of  the  mesopores,  or  as  solid,  the  apertures  of  the 
mesopores  being  probably  in  that  case  filled  by  a  secondary  deposit  of  sclerenchyma. 
No  acanthopores  are  to  be  seen. 

(b.)  Internal  structure.  The  change  of  direction  from  the  axial  region  to  the 
periphery  is  abrupt,  and  the  thick  portion  of  the  walls  is  short  and  approximately  at 
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right  angles  to  the  surface.  A  few  centrally  perforated  tabula?  occur  in  the  axial  portion 
of  the  zooecia,  but  they  are  totally  absent  in  the  peripheral  region — in  the  zooecia  as  well 
as  in  the  mesopores. 

The  ratio  of  axial  region  to  diameter  is  0-6  :  1.  Tangential  sections  differ  widely, 
according  to  whether  they  run  through  open  or  through  partly  closed  mesopores.  In  the 
first  case  the  mesopores  appear  as  angular  apertures  separated  by  narrow  partitions, 
while  in  the  second  case  they  appear  as  minute  sub-circular  holes  in  a  mass  of  tissue. 
The  illustrations  in  pi.  xvi.,  figs.  19,  20,  represent  these  two  aspects  of  the  same  zoarium. 
The  few  acanthopores  observed  are  very  small  and  inconspicuous. 

Distribution. — A  large  specimen  of  limestone  collected  by  Mr.  J.  Rhodes  in  the 
Trout  Beck,  below  Dumblar  Rigg,  King  Water,  Cumberland  [R.  2965],  is  entirely 
made  up  of  colonies  of  D.  nana ,  a  rare  instance  of  a  rock-forming  Trepostomatous 
Bryozoon.  It  has  not  come  under  notice  from  any  other  locality. 

Observation. — The  small  size  and  gregarious  habit  of  this  species  distinguish  it 
readily  from  the  other  species  described  here,  to  none  of  which  it  seems  to  bear 
any  affinities. 

The  original  of  pi.  xvi.,  figs.  18-20,  is  preserved  in  the  Collections  of  the  Geological 
Survey  in  London,  i 

Dyscritella  multifida  sp.  nov. 

Plate  XVI,  figs.  13-15. 

Description. — In  the  two  specimens  that  have  come  to  hand  the  zoarium  consists  of 
solid  cylindrical  dichotomous  branches  4  and  5  mm.  in  diameter  respectively.  The 
surface  is  not  shown. 

Internal  characters.  The  change  of  direction  towards  the  periphery  begins  early 
and  gradually,  and  the  zooecia  reach  the  surface  without  an  abrupt  bend.  The  axial 
region  is  extremely  narrow,  being  about  one-third  of  the  diameter.  In  the  peripheral 
region  the  walls  are  not  appreciably  thick  :  the  repeated  intercalation  of  numerous 
deep- set  mesopores  gives  them  a  remarkably  complex  dendritic  appearance  in  longitudinal 
sections.  Tabulse  are  entirely  wanting  in  both  mesopores  and  zooecia.  There  are  some 
forty  zooecia  along  a  distance  of  1  cm.  Seen  in  tangential  sections,  the  zooecia  as  well  as 
the  mesopores  have  a  sub-angular  outline.  They  are  interspersed  with  numerous  very 
large  and  conspicuous  acanthopores,  much  darker  than  the  general  tissue. 
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Distribution. — The  original  of  pi.  xvi.,  figs.  13-15,  is  from  the  Lower  Limestone 
of  a  locality  1|-  miles  N.  of  Croagh,  Townlancl  of  Cloonoul,  Limerick  [936c].  The 
other  specimen  is  also  from  the  Lower  Limestone,  and  was  found  in  a  railway -cutting  in 
the  Townland  of  Curraghbeg,  Limerick  [983c].  Both  are  preserved  in  the  Collections 
of  the  Geological  Survey  of  Ireland, 

Dyscritella  ambigua  sp.  nov. 

Plate  XYI,  figs.  11,  12. 

Description. — (a.)  External  characters.  In  the  two  specimens  at  hand  the  zoarium 
consists  of  a  solid  cylindrical  dichotomous  branch  7  mm.  thick.  The  apertures,  of  which 
some  forty  occur  along  a  distance  of  1  cm.,  are  circular  and  are  separated  by  rather 
narrow  interspaces  occupied  by  sub-angular  mesopores.  The  acanthopores  are  very  small. 

(b.)  Internal  structure.  The  peripheral  portion  of  the  zooecia  is  short  and  at  right 
angles  to  the  surface,  with  considerably  thickened  walls,  which  assume  in  longitudinal 
sections  a  dendritic  appearance  due  to  the  irregular  intercalation  of  mesopores. 

Tabulas  are  so  scarce  that  they  easily  escape  detection.  Although  the  slide  from 
which  a  portion  is  figured,  pi.  xvi.,  fig.  11,  is  a  large  one  nearly  2  cm.  long,  it  shows 
altogether  no  more  than  three  tabulse,  in  three  separate  zooecia.  They  appear  as 
complete,  but  their  true  nature  cannot  be  inferred  from  the  aspect  of  such  a  restricted 
number. 

The  ratio  of  axial  region  to  diameter  is  06  :  1. 

Seen  in  tangential  sections  the  zooecia  are  sub-circular,  separated  by  more  or  less 
angular  mesopores.  The  acanthopores  are  small,  and  of  two  sizes  which  are  not 
distributed  according  to  any  definite  arrangement. 

Distribution. — The  two  specimens  on  which  this  description  is  based  were  collected 
by  Mr.  C.  H.  Cunnington,  at  Penwyllt,  South  Wales,  from  the  topmost  portion  of  the 
Carboniferous  Limestone.  Another  example  from  South  Wales  came  from  the  crags 
about  130  yards  E.S.E.  of  Moody  Nose,  2  miles  S.  of  Warren  (north  limb  of  syncline), 
Pembrokeshire  :  horizon  D2  [specimen  E.D.  1879]. 

This  species  is  so  far  only  known  in  Scotland  by  a  specimen  from  the  Lower 
Limestones  of  Fulwood  Burn,  W.  of  Birkenhead,  3J  miles  S.E.  of  Carluke,  Lanarkshire 
[specimen  T.  4640°]. 
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Observations. — Two  of  the  mesopores  shown  in  the  illustration,  pi.  xvi.,fig.  11,  appear 
as  if  they  were  closed  :  this  is  probably  an  effect  due  to  the  plane  of  section  being  not 
quite  median. 

Although  longitudinal  sections  bear  some  resemblance  to  sections  of  the  preceding 
species,  D.  ambigua  is  readily  distinguished  by  its  narrower  axial  region  and  small 
acanthopores. 


Genus  Koninckopora  gen.  nov.1 

Koninckopora  inflata  (de  Koninck). 

Plates  XI.V,  figs.  17,  18  ;  XVI,  figs.  21-23. 

1842.  Calamopor a  inflata  de  Koninck.  Description  des  Animaux  Fossiles  du  Terrain 
Carbonifere  de  la  Belgique,  p.  10,  pi.  A,  figs.  8a,  8b. 

1855.  Stenopora  inflata  M‘Coy.  Systematic  description  of  the  British  Palaeozoic 
Fossils  in  the  Geological  Museumof  the  University  of  Cambridge,  p.  82. 

1872.  Monticuliporaf  inflata  He  Koninck.  Nouvelles  Recherches  sur  les  Animaux 
Fossiles  du  Terrain  Carbonifere  de  la  Belgique,  p.  146,  pi.  xiv.,  fig.  4. 

Description. — (a.)  External  characters.  The  zoarium  appears  to  be  always  hollow. 
Most  of  its  bulk  consists  of  a  very  thick  epizoarium,  which  determines  the  ultimate  shape 
of  the  colony.  The  shape  varies  from  that  of  a  more  or  less  flattened  hollow  cylinder  to 
that  of  thick  tabulated  masses  in  which  the  epizoarium  is  folded  upon  itself. 

The  surface  is  uniformly  smooth  :  the  partitions  of  the  apertures  are  not  raised,  and 
acanthopores  appear  to  be  absent.  There  are  neither  monticules  nor  maculae.  The 
apertures  appear  as  circular  or  sub-polygonal,  presumably  according  to  the  amount  of 
weathering  or  of  rubbing  undergone  by  the  surface. 

(b.)  Internal  structure.  The  epizoarium  attains  several  millimetres  in  thickness, 
whilst  the  length  of  the  attached  zocecia  seldom  exceeds  05  mm.  A  peculiar  feature  of 
this  species  is  that  whatever  the  direction  of  the  section,  the  zooecia  always  appear  to 
spring  at  right  angles  from  the  epizoarium  without  being  at  first  prostrate  as  is  the  case 
in  the  Trepostomata  generally. 

The  zooecia  average  seventy  along  a  distance  of  1  cm.  The  walls  are  thin,  but  with  one 
or  two  moniliform  swellings  near  the  middle  of  their  course,  and  often  expanding  at  their 
termination.  Slides  from  English  and  Belgian  materials  failed  to  reveal  the  presence  of 


A  diagnosis  of  the  genus  is  given  on  p.  152. 
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tabulae.  Occasional  hazy  lines  occupying  opposite  positions  in  some  of  the  tubes  might 
suggest  the  former  presence  of  unfossilisable  bodies  of  the  nature  of  tabulae,  but  this  is  a 
debatable  point  and  the  specimens  examined  must  be  considered  as  devoid  of  tabulae. 

Acanthopores  are  absent  in  shallow  as  well  as  in  deep  sections.  When  the  section 
runs  through  the  thickened  portions  of  the  walls  the  zooecia  appear  as  circular,  with 
comparatively  thick  walls.  Conversely,  a  section  passing  through  the  thin  portions  of 
the  walls  shows  thin-walled  polygonal  zooecia.  The  illustration  given  in  pi.  xvi, 
fig.  23,  showing  the  first  case,  was  selected  in  order  to  prove  more  clearly  the  absence 
of  acanthopores. 

Distribution. — Figures  21-23  in  pi.  xvi.  are  from  specimens  collected  by 
Dr.  A.  Vaughan  from  the  “  Brachiopod  Bed  ”  of  Wetton,  Derbyshire,  which 
is  presumably  of  D  2  age  (Upper  Visean).  The  earlier  appearance  of  this  species  is 
attested  by  a  specimen,  likewise  supplied  by  Dr.  Vaughan,  from  the  C  2  sub-division 
at  Tickenham,  near  Clevedon.  Specimens  from  Kendal,  Westmoreland,  apparently 
referable  to  Koninckopora  inflata ,  and  identified  as  such  by  M‘Coy,  are  preserved 
in  the  Sedgwick  Museum,  Cambridge  (No.  301  and  302).  Two  large  specimens 
from  Stebden  Hill,  Cracoe, Yorkshire,  were  sliced  and  correctly  identified  by  Nicholson. 
They  are  preserved  in  the  Nicholson  Collection,  Aberdeen  University. 

Observations. — The  absence  of  a  differentiation  of  the  zooecia  into  an  axial  or 
immature  and  a  peripheral  or  mature  region,  as  well  as  the  absence  of  acanthopores, 
distinguishes  Koninckopora  inflata  from  all  the  other  species  described  in  this  contribution. 
Moreover,  until  transitional  species  are  found,  the  systematic  position  of  the  genus 
will  be  difficult  to  ascertain.  That  is,  it  is  at  present  not  possible  to  say  how  far 
the  first  of  these  distinguishing  characters  is  to  be  regarded  as  fundamental,  since  we 
may  conceive  of  a  prostrate  axial  region  hidden  or  resorbed  during  -  an  abnormal 
development  of  epizoarial  matter.  If  we  assume  the  zooecia  to  be  really  undifferentiated, 
this  species  cannot  then  properly  be  allocated  to  the  Trepostomata,  while,  following 
the  second  alternative,  it  could  be  placed  in  that  sub-order,  but  in  a  somewhat 
uncertain  position,  until  some  evidence  were  obtained  concerning  the  tabulation  of 
allied  species,  if  any  should  be  discovered. 

De  Koninck’s  description  was  written  before  thin  sections  had  come  into  general 
use  ;  consequently  he  does  not  describe  the  internal  characters  of  his  species.  His 
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description  is  nevertheless  very  good,  and  suffices  for  the  identification  of  topotypes. 
The  more  important  part  of  his  diagnosis  is  as  follows  : — 

“  Polypier  de  forme  tres-variable,  offrant  ordinairement  l’aspect  de  grosses  branches 
irregulierement  bosselees,  h  extremites  obtuses  et  arrondies.  Quel  que  soit  cependant 
le  diametre  de  ces  branches,  le  polypier  proprement  dit  n’en  occupe  qu’une  faible 
partie,  qui  se  presente  sous  la  forme  d’une  couche  tres-mince,  d’une  epaisseur  egale  dans 
toute  son  etendue,  et  n’atteignant  generalement  pas  au  dela  d’un  demi-millimetre. 

Les  polypierites  sont  done  extremement  courts  et  ne  possedent  pas  cette  disposition 
rayonnante  qu’ils  affectent  dans  l’espece  precedante  m  [that  is,  “  Monticulipora  tumida  ”]. 

The  last  sentence  is  significant  and  shows  that  de  Koninck  recognized  the  essential 
difference  between  his  species  and  the  Trepostomata  typified  by  “  Monticulipora  tumida ,” 
namely,  that  here  the  zoarium  is  not  made  up  of  radiating  fasciculated  tubes. 

Specimens  from  Vise,  agreeing  in  every  respect  with  de  Koninck’s  description,  are 
preserved  in  the  British  Museum  (Natural  History).  Most  of  them  [55524,  D.  20613 
to  D.  20617]  are  decalcified,  as  is  usually  the  case  with  Vise  materials,  but  fortunately 
specimen  D.  20612  is  well  preserved  and  it  was  therefore  selected  for  slicing.  The 
internal  features  of  that  specimen  are  an  exact  reproduction  of  those  shown  by  the 
English  materials.  Externally  it  appears  as  a  slightly  flattened  branch  15  mm.  by 
10  mm.  across  its  two  diameters  ;  but  it  really  consists  of  two  layers,  suggesting  the 
beginning  of  a  complex  zoarium  such  as  that  of  the  Wetton  specimen  figured,  plate  xvi., 
fig.  21. 

Although  in  most  cases  the  re- description  of  a  species  should  admittedly  rest  on  the 
examination  of  the  holotype,  it  is  quite  possible  that  in  this  particular  instance  the  clear 
internal  features  shown  by  the  well-preserved  topotype  could  not  have  been  observed  in 
the  original,  which  is  obviously  decalcified. 


VII. — Remarks  on  Distribution  and  Evolution. 

The  species  described  in  this  memoir  do  not  by  any  means  constitute  the  whole  of 
the  British  Lower  Carboniferous  trepostomatous  fauna.  The  forms  referred  to  in  the 
various  comparative  remarks,  as  well  as  a  number  of  others  macroscopically  studied,  are 
represented  by  single  or  indifferently  preserved  specimens,  the  detailed  description  of 
which  may  be  fitly  deferred  until  more  suitable  materials  can  also  be  examined.  Yet,  as 
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it  stands,  the  list  of  the  species  recorded  here  is  fairly  representative  and  suggests 
interesting  points  touching  their  distribution  in  this  country,  and  may  permit  of 
comparisons  with  the  corresponding  faunas  of  foreign  countries. 

The  most  outstanding  feature  of  the  British  Carboniferous  Trepostomata  is  the 
remarkably  restricted  distribution  of  the  species,  vertically  and  horizontally.  Since  most 
of  the  materials  examined  here  form  part  of  general  assemblages  of  fossils  systematically 
collected  by  skilled  hands,  the  restricted  distribution  of  the  species  cannot  be  solely 
attributable  to  the  uncertainties  necessarily  inherent  to  fossil-collecting,  and  it  seems  that 
various  physical  causes  such  as  the  temperature  and  degree  of  purity  of  the  water 
probably  played  a  leading  part  in  the  distribution  of  these  organisms.  That  the 
apparently  restricted  occurrence  is  real  and  not  due  to  faulty  observation  seems  to  be  the 
more  probable  when  we  consider  the  more  conspicuous  species,  such  as  Tabulipora  howsei 
(ISTich.)  :  such  a  striking  object  could  not  possibly  fail  to  attract  the  attention  even  of  a 
casual  observer,  so  that  the  absence  of  that  species — in  England — South  of  Northumber¬ 
land  is  probably  due  to  adverse  physical  conditions  in  that  area. 

As  regards  the  vertical  distribution,  it  is  not  easy  to  estimate  the  parts  played  by 
physical  causes  and  evolution  respectively.  The  vertical  range  is  narrow,  and  the  species 
do  not  recur,  although  conditions  favourable  to  the  development  of  the  Trepostomata 
generally,  prevailed  from  time  to  time  throughout  the  Lower  Carboniferous  sequence. 
As  already  stated  in  the  first  part  of  this  memoir,  so  little  is  known  of  the  ontogenetic 
development  of  the  Trepostomata  that  we  are  not  yet  in  possession  of  satisfactory  means 
for  showing  the  possible  existence  of  genetic  relationships  between  species  occurring  in 
successive  zones. 

The  distinguishing  characters  to  which  a  specific  importance  is  given  are  so  salient 
that  it  is  difficult  to  believe  that  they  could  be  due  to  a  process  of  gradual  evolution.  In 
that  respect  some  light  may  be  obtained  by  a  comparison  with  the  North  American  fauna. 
In  North  America  there  seems  to  be  no  great  differences  between  the  Lower  and  Upper 
Carboniferous  related  types,  perhaps  less  than  between  any  two  British  forms  separated 
by  a  lapse  of  time  much  shorter  than  that  between  Lower  and  Upper  Carboniferous. 
That  is,  there  is  lio  evidence  that  in  North  America  species  originated  by  sudden 
mutational  changes,  and  there  is  no  apparent  reason  why  the  evolution  of  the  forms 
should  have  proceeded  differently  in  this  country.  The  Trepostomata  of  Lower  Carboni¬ 
ferous  times  cannot  be  said  to  be  approaching  extinction,  so  that  the  diversity  of  types 
does  not  seem  to  be  attributable  to  racial  degeneracy.  Widespread  species  such  as 
Stenopora  redesdalensis  and  Tabulipora  howsei  are  very  stable,  only  a  few  evincing 
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instability  (e.g.  Tabulipora  scotica  and  T.  sparsitabulatd).  Another  striking  feature  of 
the  British  fauna  is  the  presence  of  singular  species  apparently  unconnected  with  the 
other  members  of  the  group  ;  for  instance  Koninckopora  inflata  and  Tabulipora  debilis. 

All  these  facts,  namely  the  narrow  vertical  range,  the  often  circumscribed  horizontal 
distribution  and  the  absence  of  visible  links  between  the  greater  number  of  the  species, 
seem  to  point  to  the  influence  of  physical  causes — not  necessarily  shown  by  the  nature  of 
the  sediment — having  favoured  from  time  to  time  the  immigration  of  the  various  types 
from  some  outside  area.  But  the  very  complexity  of  our  fauna  precludes  the  possibility 
of  offering  suggestions  as  to  the  probable  situation  of  its  centre  of  dispersion.  Com¬ 
parisons  with  the  Lower  Carboniferous  trepostomatous  faunas  of  continental  Europe 
cannot  yet  be  attempted,  in  some  cases  owing  to  the  fact  that  Trepostomata  are  not  repre¬ 
sented,  in  others  on  account  of  incomplete  knowledge.  On  the  other  hand  the  North 
American  fauna  is  very  well  known,  and  is  the  only  one  with  which  comparisons  can  be 
made.  The  relationship  of  the  British  and  North  American  faunas  lies  in  the  presence  of 
Leioclema ,  Batostomella  and  Dyscritella ,  and  of  the  species  of  Tabulipora  with  centrally 
perforated  tabulae  [ Tabulipora ,  Section  A  =  Stenopora  Auctt.],  all  of  which  genera  are 
represented  in  these  two  countries  by  more  or  less  closely  comparable  species.  But  the 
resemblance  ceases  here.  Stenopora  (as  restricted),  the  numerous  species  falling  under 
Section  B  of  Tabulipora  and  the  “  Monticulipora  inflata ,”  have  no  equivalents  in  North 
America. 

From  the  fact  that  besides  the  species  classed  here  as  Stenopora ,  the  genus  Stenopora 
Lonsdale  [non  Auctt.]  exists  only  in  the  Upper  Palaezoic  deposits  of  Australia  and  India 
( ?  Russia) ,  one  of  two  conclusions  can  be  drawn  :  the  British  forms  are  either  true 
Stenoporae,  in  which  case  the  genus  originated  in  the  Atlantic  area  and  then  migrated 
eastwards,  or  they  are  but  homoeomorphs  of  the  Australian  species. 

The  purely  theoretical  points  discussed  above  do  not  in  the  least  detract  from  the  real 
value  which  it  is  hoped  the  Trepostomata  will  be  shown  to  possess  as  indices  in  correlating 
beds  over  considerable  areas,  when  more  becomes  known  of  the  occurrence  of  many  of  the 
species  which  at  present  are  recorded  from  single  localities  only.  Although  many  of  the 
species,  owing  to  their  restricted  occurrence — so  far  as  the  materials  examined  go — cannot 
yet  be  proved  to  be  useful,  it  will  be  admitted  that  the  numerous  locality-records  of 
others  show  them  to  be  trustworthy  indices  in  certain  areas.  For  instance,  Stenopora 
redesdalensis  and  Tabulipora  howsei  are  common  in  Northumberland,  Cumberland  and 
the  South  of  Scotland  in  beds  of  I)  1  age  approximately.  T.  scotica  and  T.  youngi , 
common  in  Central  Scotland,  have  not  been  observed  from  beds  older  than  the  top  of  the 
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Visean  ;  that  is,  their  age  is  either  D  3  or  top  of  D  2.  T.  sparsitabulata ,  which  is  found 
in  the  South-West  Province  as  well  as  in  the  North  British  area,  is  another  species  the  age 
of  which  is  approximately  D  1. 

The  following  table  shows  the  approximate  stratigraphical  position  of  the  species 
named  in  this  contribution.  It  will  be  seen  at  a  glance  that  the  majority  belong  to  the 
top  half  of  the  Visean,  few  being  Tournaisian  or  Lower  Visean.  Although  the  materials 
examined  may  be  taken  in  a  broad  way  to  be  representative  of  the  actual  relative  abun¬ 
dance  of  the  Trepostomata  in  the  main  sub-divisions  of  the  Lower  Carboniferous  rocks, 
it  is  to  be  hoped  that  diligent  search  may  yet  help  to  fill  the  gaps. 


Table  showing  the  Distribution  of  the  British  Lower  Carboniferous  Trepostomata. 


Genera  and  Species. 

Area  of  distribution. 

Formation  or  strati- 
graphical  position 
according-  to  the  present 
zonal  scheme. 

Stenopora  redesdalensis  sp.  nov. 

| 

Northumberland,  Cumberland,  South 

Scotland 

D  1. 

„  haddingtonensis  sp.  nov. ... 

Sandersdean,  Haddingtonshire 

Top  of  the  Carboni¬ 
ferous  Sandstone 
[?  D  2]. 

„  dubia  {McCoy)  . 

Cookstown,  Ireland 

Lower  Limestone. 

„  castletonensis  sp.  nov. 

Castleton,  Derbyshire . 

D  2. 

„  obliqua  sp.  nov. 

Arbigland,  Kirkcudbrightshire 

D  1. 

„  tenuipora  sp.  nov.  ... 

Avon  Section,  Bristol . 

Kl. 

Hook  Point,  Wexford ... 

Lower  Limestone. 

Tabulipora  scotica  sp.  nov . 

Central  Scotland,  Northumberland  ... 

D  3. 

„  youngi  sp.  nov . 

Central  Scotland 

D  3. 

„  minima  sp.  nov . 

Central  Scotland 

D  3. 

„  ^jowsei  ( Nich .) 

Northumberland,  Cumberland,  South 

Scotland 

D  1. 

Isle  of  Man 

Poolvash  Limestone, 

Bundoran,  Ireland  . 

Upper  Calp  Shale. 

„  tenuimuralis  sp.  nov. 

1  Eelwell,  Lowick 

D  2-3. 

Ravenstonedale  . 

? 

„  maeandria  sp.  nov. 

Isle  of  Man  . 

Poolvash  Limestone. 

„  sparsitabulata  sp.  nov.  ... 

Northumberland,  Cumberland,  South 

Scotland,  South-west  Province 

D  1. 

[?  Bundoran,  Ireland] 

Upper  Calp  Shale. 
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Genera  and  Species. 

Area  of  distribution. 

Formation  or  strati - 
graphical  position 
according  to  the  present 
zonal  scheme. 

Tabulipora  crassimuralis  sp.  nov. 

South-west  Province . 

?  c. 

„  multitabula ta  sp.  nov. 

Settle 

?  D  2. 

„  wexfordensis  sp.  nov. 

Hook,  Wexford 

Lower  Limestone 

[Tournaisian]. 

„  debilis  sp.  nov. 

Cracoe,  Yorkshire 

D  2. 

Batostomella  bundorensis  sp.  nov.  ... 

Bundoran,  Ireland 

Upper  Calp  Shale. 

Leioclema  avonense  sp.  nov.  ...  ... 

Avon  Section,  Bristol  ... 

K  1. 

Dyscritella  miliaria  ( Nidi .)  ...  ... 

Redesdale  . 

D  1. 

„  nana  sp.  nov. 

King  Water,  Cumberland  . 

? 

„  multifida  sp.  nov. ... 

Limerick  . 

Lower  Limestone 

[Tournaisian]. 

„  ambigua  sp.  nov.  ... 

Penwyllt,  Glamorganshire 

Top  of  Carboniferous 
Limestone. 

S.  of  Warren,  Pembrokeshire 

02- 

Lanarkshire  ...  ...  ... 

Lower  Limestones. 

Koninckopora  inflata  (de  Kon .) 

Wetton,  Cracoe . 

D  2. 

Kendal . 

? 

Tickenham,  Somerset . 

C  2. 

To  Dr.  F.  L.  Kitchin  and  Mr.  W.  D.  Lang  grateful  thanks  are  due  for  valuable 
advice  and  support  during  the  preparation  of  this  paper  ;  and  to  Miss  G.  Elies,  Dr.  R.  S. 
Scharif,  Dr.  A.  W.  Gibb  and  Mr.  P.  Macnair  for  courteous  help  during  the  examination 
of  materials  in  their  charge.  Further,  this  memoir  could  not  have  been  prepared  without 
the  examination  of  materials  kindly  lent  by  Dr.  Wheelton  Hind,  Dr.  A.  Yaughan,  Dr. 
T.  F.  Sibly,  Mr.  W.  P>.  Wright,  Mr.  J.  Smith,  Mr.  R.  Dunlop  and  Mr.  J.  Wright. 
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EXPLANATION  OF  PLATE  XIV. 


The  specimens  figured  in  this  and  in  the  following  two  plates  are  in  the  Survey  collections, 
except  when  otherwise  stated. 


Fig.  1A.  Diagrammatic  representation  of  the  transverse  aspect  of  a  zooecium  showing  a  centrally 
perforated  tabula. 

aa  and  bb.  Intersections  of  two  longitudinal  sections.  Page  141. 

Fig.  IB.  Aspect  of  A  when  cut  by  section  aa. 

Fig.  1C.  „  „  „  „  „  bb. 

Fig.  2A.  Diagrammatic  representation  of  the  transverse  aspect  of  a  zooecium  showing  a  laterally 
perforated  tabula. 

aa,  bb,  cc,  and  dd  are  the  intersections  of  various  longitudinal  sections.  Page  141. 

Fig.  2B.  Aspect  of  A  when  cut  by  section  aa. 

Fig.  2C.  „  „  „  „  „  bb. 

Fig.  2D.  „  „  „  „  „  cc. 

Fig.  2E.  „  „  „  „  „  dd. 

Fig.  3.  Diagram  illustrating  the  mode  of  growth  of  a  branching  trepostomatous  Bryozoon  according 
to  the  hypothesis  of  resorbtion.  In  black  :  the  colony  as  seen  in  longitudinal  section. 
Stippling :  terminal  portion  of  the  same,  during  an  earlier  period  of  its  existence,  and 
supposed  to  have  been  resorbed.  Broken  lines  :  terminal  portion  of  the  same,  as  it  might 
have  been  had  it  continued  to  grow.  Page  144. 

Figs.  4A-4D.  Tabulipora  scotica  sp.  nov.,  x  1'2. 

Diagrammatic  aspect  of  longitudinal  sections  showing  extremes  in  size,  and  the  relative 
proportions  of  the  axial  and  peripheral  regions.  Page  162. 

Figs.  5A-5D.  Stenoporct  redesdalensis  sp.  nov.,  x  P2. 

Diagrammatic  aspect  of  longitudinal  sections  showing  extremes  in  size  and  the  relative 
proportions  of  the  axial  and  peripheral  regions.  Page  153. 

Fig.  6.  Tabulipora  sp. 

Diagrammatic  aspect  of  longitudinal  section,  x  1'2.  From  Bowsden  Quarry,  Lowick, 
Northumberland.  [Slide  G.  W.  L.  203.]  Page  165. 

Fig.  7.  Tabulipora  sparsitabulata  sp.  nov. 

Diagrammatic  aspect  of  longitudinal  section,  x  1’2.  Page  171. 

Fig.  8.  Tabulipora  crassimuralis  sp.  nov. 

Diagrammatic  aspect  of  longitudinal  section,  x  P2.  Page  172. 

Figs.  9A-9C.  Tabulipora  liowsei  (Nich.). 

Diagrammatic  aspect  of  transverse  sections,  x  1*3,  showing  extremes  in  size  and  the 
relative  proportions  of  the  axial  and  peripheral  regions.  Page  166. 

Fig.  10.  Stenopora  tenuipora  sp.  nov. 

Diagrammatic  aspect  of  longitudinal  section,  x  1*2.  Page  161. 
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Fig.  11.  Dyscritella  nana  sp.  nov. 

Outline  of  zoarium,  x  P3.  Page  179. 

Fig.  12.  Stenopora  obliqua  sp.  nov. 

Diagrammatic  aspect  of  longitudinal  section,  x  1’2.  Page  159. 

Fig.  13.  Tabulipora  idexfordensis  sp.  nov. 

Diagrammatic  aspect  of  longitudinal  section,  x  P2.  Page  174. 

Fig.  14.  Leioclema  avonense  sp.  nov. 

Diagrammatic  aspect  of  longitudinal  section,  x  P3.  Page  177. 

Fig.  15.  Leioclema  avonense  sp.  nov. 

Transverse  section  x  8.  From  the  lower  portion  of  the  Avon  Section,  Zone  Kl.  [Slide 
G.  W.  L.  213.]  Page  177. 

Fig.  16.  Leioclema  avonense  sp.  nov. 

Tangential  section  x  8.  The  same  specimen  as  the  preceding.  [Slide  G.  W.  L.  211.] 
Page  177. 

Fig.  17.  Koninckopora  inflata  (de  Koninck). 

Portion  of  peripheral  region  of  longitudinal  section  x  20.  From  Vise,  Belgium. 

Original  in  British  Museum  (Nat.  Hist.),  Slide  90^9  Page  132. 

Fig.  18.  Koninckopora  inflata  (de  Koninck). 

Small  portion  of  surface  slightly  ground  down,  x  20.  The  same  specimen  as  the 
preceding.  Page  182. 

(Note. — Owing  to  difficulties  of  reproduction,  the  lines  in  the  axial  region  are  relatively  too 
coarse  in  figures  4A — 4D,  5A — 5D,  6,  7,  8, 10,  12  and  13.) 
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Fig.  1.  Stenopora  redesdalensis  sp.  nov. 

Longitudinal,  section  x  5.  From  the  Redesdale  Ironstone  Shale..  Original  collected 
by  Mr.  Stanley  Smith.  [Slide  G.  W.  L.  172.]  Page  153. 

Fig.  2.  Stenopora  redesdalensis  sp.  nov. 

Tangential  section  x  10.  The  same  specimen  and  slide  as  the  preceding.  Page  153. 

Fig.  3.  Stenopora  b  adding  tonensis  sp.  nov. 

Tangential  section  x  15.  From  the  Calciferous  Sandstone  Series  of  Sandersdean. 
Haddingtonshire.  [Specimen  M.  308£,  slide  G.  W.  L.  198.]  Page  156. 

Fig.  4.  Stenopora  haddingtonensis  sp.  nov. 

Longitudinal  section  x  10.  The  same  specimen  and  slide  as  the  preceding.  Page  156. 
Fig.  5.  Stenopora  obliqua  sp.  nov. 

Longitudinal  section  x.  10.  From  the  Calciferous  Sandstone  Series  of  Arbigland, 
Kirkcudbrightshire.  [Specimen  M.  3317b,  slide  G.  W.  L.  167.]  Page  159.. 

Fig.  6.  Stenopora  tenuipora  sp.  nov. 

Longitudinal  section  x  10.  From  the  lower  portion  of  the  Avon  Section,  Zone  K  1. 
Original  in  the  Collection  of  Dr.  A.  Vaughan.  [Slide  G.  W.  L.  163.]  Page  161. 

Fig.  7.  Stenopora  tenuipora  sp.  nov. 

Tangential  section  x  20.  The  same  specimen  as  the  preceding.  [Slide  G.  W.  L.  162.] 
Page  161. 

Fig.  8.  Stenopora  dubia  (M‘Co'y). 

Transverse  section  x  10,  from  the  holotype.  From  the  Lower  Limestone  of  Cookstown, 
Ireland.  Original  in  the  Griffith  Collection,  Dublin.  [Slide  G.  W.  L.  183.]  Page  157. 

Fig.  9.  Stenopora  castletonensis  sp.  nov. 

Longitudinal  section  x  10.  From  the  Carboniferous  Limestone  of  Treak  Cliff,  Castleton, 
Derbyshire.  Original  collected  by  Dr.  T.  F.  Sibly.  [Slide  G.  W.  L.  200.]  Page  158. 

Fig.  10.  Stenopora  castletonensis  sp.  nov. 

Tangential  section  x  20.  The  same  specimen  as  the  preceding.  [Slide  G.  W.  L.  199.] 
Page  158. 

Fig.  11.  Tabulipora  sp. 

Transverse  section  x  5.  From  the  Lower  Limestones  of  Trearne,  Beith,  Ayrshire. 
Original  in  the  Young  Collection,  Kelvingrove  Museum,  Glasgow.  Slide  "1 

b  L  bxw  J 

Page  165. 

Fig.  12.  Tabulipora  scotica  sp.  nov. 

Transverse  section  x  10.  From  the  white  limestone  "underlying  the  Hurlet  Limestone 
at  Corrie-Burn,  Stirlingshire.  [Slide  G.  W.  L.  192.]  Page  162. 

Fig.  13.  Tabulipora  scotica  sp.  nov. 

Transverse  section  X  5.  From  the  Lower  Limestones  of  Hillhead  Quarry,  Beith,  Ayrshire- 
Original  in  the  Young  Collection,  Kelvingrove  Museum,  Glasgow.  [-W1 
Page  162. 

FIGS.  14  and  15.  The  thin  incrusting  stage  of  Tabulipora. 

Longitudinal  section  x  10,  two  aspects  of  the  same  section.  From  the  Lower  Limestones 
of  Carlops,  Midlothian.  [Slide  G.  W.  L.  190.]  Page  142. 
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Fig.  16.  The  thin  incrusting  stage  of  Tabulipora. 

Tangential  section  x  10.  From  the  Lower  Limestones  of  Limekilnburn,  near  East- 
Kilbride,  Lanarkshire.  [Slide  G.  W.  L.  191.]  Page  142. 

Fig.  17.  Tabulipora  scotica  sp.  nov. 

Tangential  section  x  10.  From  the  Lower  Limestones  of  East-Kilbride,  Lanarkshire. 
Original  in  the  Young  Collection. 

Fig.  18.  Tabulipora  scotica  sp.  nov. 

Tangential  section  x  10.  Same  specimen  and  slide  as  in  Fig  12.  Page  162. 

Fig.  19.  Tabulipora  youngi  sp.  nov. 

Longitudinal  section  x  5.  From  the  Lower  Limestones  of  Hillhead  Quarry,  Beith, 
Ayrshire.  Original  in  the  Young  Collection.  [  Slide  J  Page  164. 

Fig.  20.  Tabulipora  youngi  sp.  nov. 

Tangential  section  x  10.  The  same  specimen  and  slide  as  the  preceding.  Page  164. 
Fig.  21.  Tabulipora  minima  sp.  nov. 

Section  x  10,  cutting  the  same  specimen  longitudinally  and  tangentially.  From  the 
Lower  Limestones  of  Howood  Quarry,  Renfrewshire.  Original  in  the  Young  Collection. 

[  Slide  °;-503.  ]  Page  164. 

Fig.  22.  Tabulipora  howsei  (Nich.). 

Longitudinal  section  x  5.  From  the  Calciferous  Sandstone  Series,  on  the  left  bank  of 
the  River  Esk  a  quarter  of  a  mile  N.W.  of  Gilnockie  Tower,  Dumfriesshire.  [Specimen 
M.  648f,  Slide  G.  W.  L.  197.]  Page  166. 

Figs.  23  and  24.  Tabulipora  howsei  (Nich.). 

Two  aspects  of  the  same  tangential  section  x  10.  The  same  specimen  as  the  preceding. 
[Slide  G.  W.  L.  196.]  Page  166. 

Fig.  25.  Tabulipora  tenuimuralis  sp.  nov. 

Longitudinal  section  x  10.  From  the  Carboniferous  Limestone  of  Ravenstonedale, 
Westmoreland.  Original  in  the  Nicholson  Collection.  [Slide  G.  W.  L.  195.]  Page  169. 

Fig.  26.  Tabulipora  tenuimuralis  sp.  nov. 

Longitudinal  section  x  10.  From  the  Eelwell  Limestone  at  Eelwell  Quarry,  near 
Lowick,  Northumberland.  [Specimen  25571,  Slide  G.  W.  L.  193.]  Page  169. 

Fig.  27.  Tabulipora  tenuimuralis  sp.  nov. 

Tangential  section  x  10.  The  same  specimen  as  in  Fig.  25.  [Slide  G.  W.  L.  194.]  Page  169. 
Fig.  28.  Tabulipora  maeandria  sp.  nov. 

Composite  drawing  x  5,  from  a  slide  and  the  polished  surface.  From  the  white 
limestone  of  Poolvash,  Isle  of  Man.  Original  in  the  Collection  of  Mr.  J.  Smith.  Page  170. 
Fig.  29.  Diagrammatic  aspect  of  a  section,  natural  size,  across  the  zoarium  from  which  the  preceding 
figure  is  drawn.  The  thick  black  line  represents  the  epizoarium. 

Fig  30.  Tabulipora  aff.  sparsitabulata  sp.  nov. 

Longitudinal  section  x  10.  From  the  Lower  Carboniferous  of  Tyrone.  Original  in  the 
Collections  of  the  Geological  Survey  of  Ireland.  [Slide  G.  W.  L.  168.]  Page  172. 

Fig.  31.  Tabulipora  sparsitabulata  sp.  nov.  <r/'  / 

Tangential  section  x  10.  From  Wood  Park,  near1  Wark,  Northumberland.  [Specimen 
25578,  Slide  G.  W.  L.  178.]  Page  171. 
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(  Fig.  1.  Tabulipora  sparsitabulata  sp.  nov. 

Longitudinal  section  x  10.  From  Wood  Park,  near  Wark,  Northumberland.  [Specimen 
25578,  slide  G.  W.  L.  178.]  Page  171. 

Fig.  2.  Tabulipora  atf.  sparsitabulata  sp.  nov. 

Tangential  section  x  15.  The  same  specimen  as  in  Fig.  30,  Plate  xv.  [Slide 
G.  W.  L.  187.]  Page  172. 

Fig.  3.  Tabulipora  multitabulata  sp.  nov. 

Longitudinal  section  x  10.  From  the  Carboniferous  Limestone  near  Stockdale  Farm¬ 
house,  Settle  district.  [Specimen  Rh.  2247,  slide  G.  W.  L.  174.]  Page  173. 

Fig.  4.1  Tabulipora  multitabulata  sp.  nov. 

Tangential  section  x  20.  The  same  specimen  and  slide  as  the  preceding. 

Fig.  5.  Tabulipora  crassimuralis  sp.  nov. 

Longitudinal  section  x  10.  From  a  bed  belonging  probably  to  the  C  zone,  Stackpole. 
[Specimen  E.  D.  998,  slide  G.  W.  L.  177.]  Page  172. 

Fig.  6.  Tabulipora  crassimuralis  sp.  nov. 

,  Tangential  section  x  10.  The  same  specimen  and  slide  as  the  preceding. 

Fig.  7.  Tabulipora  wexfordensis  sp.  nov. 

Longitudinal  section  x  10.  From  the  Lower  Limestone  of  Hook,  Wexford,  Ireland. 
The  original  in  the  Collections  of  the  Geological  Survey  of  Ireland.  [Slide  G.  W.  L.  182.] 
Page  174. 

Fig.  8.  Tabulipora  debilis  sp.  nov. 

Transverse  section  x  10.  From  the  Carboniferous  Limestone  of  Stebden  Hill,  Cracoe, 
near  Skipton,  Yorkshire.  The  original  in  the  Nicholson  Collection.  [Slide  G.  W.  L.  189.] 
Page  175. 

Fig.  9.  Dyscritella  miliaria  (Nicholson). 

Tangential  section  x  30.  From  the  Redesdale  Ironstone  Shale.  The  specimen  is  from 
the  Nicholson  Collection.  [Slide  G.  W.  L.  169.]  Page  178. 

Fig.  10.  Dyscritella  miliaria  (Nicholson). 

Longitudinal  section  x  30.  The  same  specimen  and  slide  as  the  preceding. 

Fig.  11.  Dyscritella  ambigua  sp.  nov. 

Longitudinal  section  x  20.  From  the  top  of  the  Carboniferous  Limestone  at  Penwyllt, 
South  Wales.  [Slide  G.  W.  L.  202.]  Page  181. 

Fig.  12.  Dyscritella  ambigua  sp.  nov. 

Tangential  section  x  20.  The  same  specimen  as  the  preceding.  [Slide  G.  W.  L.  201.] 
Page  181. 

Fig.  13.  Dyscritella  multifida  sp.  nov. 

Longitudinal  section  x  10.  From  the  Lower  Limestone,  one  and  a  half  miles  N.  of 
Croagh,  Townland  of  Cloonoul,  Limerick.  The  original  in  the  Collections  of  the  Geological 
Survey  of  Ireland.  [Specimen  936°,  slide  G.  W.  L.  207.]  Page  180. 

Fig.  14.  Portion  of  the  preceding,  x  20. 

Fig.  15.  Dyscritella  multifida  sp.  nov. 

Tangential  section  x  20.  The  same  specimen  as  the  preceding.  [Slide  G.  W.  L.  206.] 
Page  180. 
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Fig.  16.  Batostomella  bundorensis  sp.  nov. 

Tangential  section  x  20.  From  the  Upper  Calp  Shale  of  Bundoran,  County  Sligo. 
[Slide  G.  W.  L.  186.]  Page  176. 

Fig.  17.  Batostomella  bundorensis  sp.  nov. 

Peripheral  portion  of  longitudinal  section  x  20.  The  same  specimen  and  slide  as  the 
preceding.  Page  176. 

Fig.  18.  Dyseritella  nana  sp.  nov. 

Longitudinal  section  x  20.  From  the  Trout  Beck,  King  Water,  Cumberland.  [Specimen 
R.  2965,  slide  G.  W.  L.  173.]  Page  179. 

FIGS.  19,  20.  Two  aspects  of  a  tangential  section  x  20  cutting  the  same  zoarium.  The  same  specimen 
and  slide  as  the  preceding.  Page  179. 

Fig.  21.  Koninckopora  inflata  (de  Koninck). 

Diagrammatic  aspect  of  a  section  across  a  large  zoarium,  natural  size.  From  the 
“  Brachiopod  Bed  ”  of  Wetton,  Derbyshire.  The  original  in  the  Collection  of  Dr.  A.  Vaughan. 
The  portion  represented  here  in  black  consists  of  the  epizoarium,  with  some  calcite. 
Page  182. 

Fig.  22.  Koninckopora  inflata  (de  Koninck). 

Tangential  section  x  10.  From  the  “  Brachiopod  Bed  ”  of  Wetton.  The  original  in  the 
Collection  of  Dr.  A.  Vaughan.  [Slide  G.  W.  L.  165.]  Transparent  sections  are  difficult  to 
prepare  ;  the  present  one  being  somewhat  obscure,  the  junction -angles  represented  here  as 
solid  are  probably  really  occupied  by  cells  smaller  than  the  average.  Page  182. 

Fig.  23.  Koninckopora  inflata  (de  Koninck). 

Longitudinal  section  x  10.  The  same  specimen  and  slide  as  the  preceding.  A  small 
portion  only  of  the  epizoarium  is  represented.  Page  182. 
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